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WOMEN ARE NOT FOR ENGINEERING... 


- JHE STRIKE OF THE U-9 ... 
EXPLORING THE ABYSS... 


NOVEMBER, 1935 : 


John W. Hirt, Class of ‘49 


speaks from experience when he says, 


“U.S. Steel offers an interesting and 


challenging future in a key industry.” 


Following graduation with a B.S. de- 
gree in 1949, Mr. Hirt went directly 
to the Irvin Works of United States 
Steel as an operating trainee. U.S. 
Steel trainees are given extensive 
training as well as practical experi- 
ence in many phases of the steel 
industry. In this way, they are fully 
prepared to accept responsibilities as 
they move up. Just 16 months after 
starting as a trainee, John Hirt was 
advanced to Relief Foreman—Roll- 
ing, in the 80” Hot Strip Mill. He 
found the job, “‘one of the most in- 
teresting processing sequences in 
modern industry.” 

Two years ago Mr. Hirt was pro- 
moted to General Foreman — Hot 
Strip Finishing. In this capacity, he 
says, “I am responsible for coordi- 


nating the many finishing processes 
required to produce hot rolled strip.” 
Mr. Hirt now supervises a labor 
force of over 300 men in finishing 
45,000 tons of hot sheets and coils 
per month. He sees a need for “a 
wide range of talents necessary to 
fill the great variety of vital jobs in 
the steel industry. There’s a solid 
future in steel,”’ says Mr. Hirt. 

If you are interested in a challeng- 


SEE THE UNITED STATES STEEL HOUR. It’s a full-hour TV program 
presented every other week by United States Steel. Consult your local 


newspaper for time and station. 


NITED STATES ST 


ing and rewarding career with 
United States Steel and feel that you 
can qualify, you can obtain further 
information from your college place- 
ment director. Or, we will gladly 
send you our informative booklet, 
“Paths of Opportunity,” upon re- 
quest. Just write to United States 
Steel Corporation, Personnel Divi- 
sion, Room 1622, 525 William Penn 


Place, Pittsburgh 30, Pa. 
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Porky'n Beans... 


It seems that one day the old owl in “Pogo” was telling Albert 
all about the school he was going to open that taught “Atomical Power 
an’ International Politinks’” when Porky walked up. After listening for 
awhile to how the school was going to he heaped full of such things 
as Atomicals and fission, also fusion (pro and con) Porky asked Owl, 
“How ‘bout Botany? You ever seen him lima beans is fat and roundy 
an’ string beans is stringy an’ wax beans is waxy an’ chile beans is 


chilly? What makes them differments in beans, Owl?” 
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don’t rightly know, Porky,” answered Owl rather aloofly, 
“being busy as | is with Atoms and the World and all. . .” 


“Wull, okay,” said Porky, “go ‘head but | be dogged if | kin figger 
how you all kin ‘splain ‘bout Atoms and how to blow up everything 


an’ you don’t even know beans!” 


Porky is right, of course, and so if about this time of the semester 
you're trying to figure how a course in electricity is necessary in order 
to become an Aeronautical Engineer, or a course in aero design is 
necessary to a Civil Engineer, remember it’s a lot like what Porky 
would say: 

The best way to find out how many beans they is in a bottle 


is to count them. 


(A message from IBM—where progress is engineered) 


Wherever your degree leads you after graduation, youll see a 
broad variety of IBM machines making unbelievably short work 
of complex data processing chores . . . providing more complete 
and more accurate information faster . . . influencing your work 
and your life in countless ways. For example— 


x 
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In your work, IBM equipment can solve, 
in minutes, engineering problems that once demanded 
long weeks, months, and even years! 


The food you eat may be processed and 
distributed more cheaply with the accounting controls 
made possible by IBM equipment. 


Better shelter and lower-cost fuels can come 

your way aided by the many IBM data processing 
and accounting machines in mining, steel 
fabricating, and utility companies. 


In health matters, too—in medical research, 
government health statistics and hospital administration 
—IBM methods make important contributions. 


You'll travel better because IBM equipment is 
speeding improvements in all forms of transportation. 


You'll get better buys, better service with 
the widespread and growing use of IBM techniques 
in manufacturing, distribution, retailing. 


National defense, law and order, voting registra- 
tion, paycheck preparation—even weather pre- 
diction—are other areas in which IBM techniques 
get things done better, faster. You'll be seeing a 
lot of IBM—working, living . . . wherever facts 
and figures help you prosper. 


IBM’s world leadership in data processing has been 
achieved largely through creative engineering. At 
IBM’s modern laboratories, creative freedom in a pro- 
fessional atmosphere stimulates young engineers to 
make important and rewarding contributions. If you 
would like further information about engineering at 
IBM, talk with your college placement director, or just 
drop a line to William Hoyt, IBM, 590 Madison Ave., 
New York 22, N. Y. 


World’s largest producer of 
electronic data processing machines, 


electric typewriters, and 
electronic time equipment. 
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Our Cover 


The “Nike” rocket. This pencil-shaped missile appropriately 
named after the “Winged Victory” of the Greeks, is the com- 
bined triumph of all phases of Engineering from Electrical to 
Ceramics. (We are indebted to Douglas Aircraft ‘Company for 
permission to use their color plates to obtain our cover.) 


Our Frontispiece 


The nest. Vital in the operations of the submarine are the 
tenders. Here the USS Proteus (AS19) services two fleet-type 
submarines. * 
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The History of the. . . 


Although the idea of a submarine 
at or some type of propulsion of men 
der water existed for centuries, the 
st actual submarine boat was not built 
til the 17th Century. 

Prior to that time, there were early 
pes of diving apparatus by which men 
uld work under water using breath- 
g tubes; perhaps in ancient times they 


caped their enemies by swimming 
ader water with reeds to’ breath 
rough. 

Aristotle, the third Century B.C. 


reek philosopher, records certain types 
such diving apparatus, while in the 
iddle Ages, men went below the sur- 
ce in primitive type diving bells. 
It remained however, for Dr. Cor- 
lius van Drebbel, a Hollander, to in- 
nt the first successful submarine boat 
1624. 
His vessel was a wooden shell decked 
ver and covered with leather. It was 
tted so as to be capable of submerging 
low the surface of the water. 
A one-man operation, it was propelled 
y means of oars passing through the 
es of the boat. They worked in flex- 
le leather stuffed boxes to keep the 
at waterproof. 
No further advances were recorded 
the field of undersea navigation until 
772, when David Bushnell, a Yale stu- 
ent, invented and built a submarine 
pat called ‘“The Turtle.” It was actual- 
> used in warfare against the British 
lavy. 

The boat was characterized by its 
ittle-like shape and designed for one 
1an to power while in a sitting posi- 
on. Power was obtained by means of 
screw propeller turned by hand from 
n interior tank. 

The vessel submerged by taking on 
rater ballast and carried a torpedo out- 
de its hull. 

The torpedo was delivered to the tar- 
et vessel by creeping up under the boat 
nd attaching it to the underside of the 
ictim’s hull, using a screw operated 
‘om within the submarine. The tor- 
edo was then released from the sub- 
\arine and fired by a time device set 
1 motion by the withdrawing of a pin 
yhen released, like a modern hand gre- 
ade. 

In 1775, the vessel received its prac- 
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by Harry Hirsch, E. E. ‘57 


tical baptism when called upon to at- 
tack the British flagship “Eagle” lying 
in New York Harbor off Staten Island. 

Complications set in due to the cop- 
per sheathing on the bottom of the 
’Eagle’s” hull and the light downward 
resistance of the “Turtle.’’ The opera- 
tor, Ezra Lee, who had been recruited 
by Bushnell, found it difficult to attach 
the torpedo. He left the ‘Eagle’ as 
dawn approached without having at- 
tached the torpedo. 

The torpedo was cut adrift and ex- 
ploded on time, but had drifted down- 
stream and merely raised a geyser of 
water and much concerned speculation 
from the crew of the “Eagle.” 

No further submarine attacks were 
made during the Revolutionary War. 

Robert Fulton was the next to exper- 
iment with the submarine boat idea. 
Having received no encouragement from 
the United States government, he 
traveled to France and succeeded in con- 
vincing Napoleon Bonaparte to appro- 
priate 10,000 francs for construct.on and 
experimentation. 


SUBMARINE 


Fulton’s submarine, the ‘‘Nautilus,”’ 
was built in 1802. It was designed to 
cross the English Channel and attack 
the British fleet while it was at anchor. 
The boat was hand propelled under 
water, using a sail while cruising on 
the surface. It was equipped with a con- 
ning tower with a window for the 
pilot’s use when submerged. 

The plan failed, when the English 
fleet learned of the ‘Nautilus’ mis- 
sion and sailed away time and again on 
the vessel’s approach. No explanation 
was given of how the submarine was 
to attack the British fleet. 

After several attempts, the experi- 
ment was dropped and Napoleon re- 
leased Fulton calling him a hair-brained 
fool. 

Fulton next crossed the English Chan- 
nel to sell his idea to the British. He 
received encouragement from Prime 


Minister William Pitt, but the Admir- 
alty discouraged the idea, believing that 
if it spread, it woul drob the British 
of their supremacy on the seas. For a 
time, they even tried to pay Fulton to 
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the heavy cruiser Kako (all illustrations in this article 
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cease further work on the submarine and 
forget the idea. Fulton refused and re- 
turned to the United States to take up 
work on the idea of a steam boat. 
Napoleon’s name appears again in 
the history of the submarine. Sometime 
during his exile on St. Helena, an Eng- 
lishman named Johnson made plans to 
rescue Napoleon by means of a 100 foot 
submarine. The boat was never used, as 


Napoleon died before it could be com- 
pleted. 

During the Civil War, the Confeder- 
ates built a series of steam propelled 
small boats called “Davids.” They at- 
tacked enemy vessels by ramming them. 
A torpedo attached to the attacking boat 
by means of a spar or outrigger was 
their sole weapon. They carried a crew 
of six to eight men. 


| 
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One sailed into Charleston, S. Cl} 
harbor in February, 1864, and sanb 
the “U. S. S. Housatonic.” The attack 
er did not escape, since a flood of water 
poured into an open hatch sinking thill 
submarine and drowning its crew. Thu} 
the United States Navy was the firsy 
victim of a successful submarine attack? 


French mistrust of the submarine hag 
abated enough to enable them to onl 
struct “Le Plongeur” in 1863. This wari 
the first large submarine, having a dis 
placement of nearly 500 tons. It wari 
equipped with compressed air engine! 
for power and carried a number of cons} 
tainers for holding air under pressurat 
for driving the engines. The boat wall 


thi) i 


uncontrollable under water and 


project was given up in 1874. 


Another method of submarine Prat 
pulsion was adapted in 1880 when ane 
Englishman named Garett, built , 
steam-fired submarine. It had a 7 
lapsible smokestack attached to the boil) 
er. The vessel steamed along the sunif 
face with fires roaring until the boile| 
was full of steam. When the pressuri! 
reached its safety limit, the boat ee 
merged after lowering the stack anal 
fitting it with a watertight cover. Thi 
steam in the boiler was enough to driy’ 
the boat a number of miles under water! 
When pressure was low, it was necessar’ 
to come to the surface, hoist up thi! 
stack, and refire the boiler, often in? 
locations where this was disasterous. | 
Two inventions which aided the deli 
velopment of the submarine at this tim? 
were the storage battery, enabling thi? 
boat to be propelled under water satis’? 
factorily for the first time and the autal! 
matic torpedo. The torpedo enabled that 
submarine to attack without subjectini 
itself to the after effects of rammin 
and also overcame the disadvantage of 
the submarine’s slow underwater speeds! 
In 1886, Campbell and Ash, twv 
Englishmen, developed the first all-elecd) 
tric submarine. Power was produced b}} 
a battery of about 100 cells driving twit 
electric motors. It could travel approxi 
mately seven knots and nearly 80 milel)) 
before battery recharging. 
The gasoline engine was then tried} 
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Tender Holland with S-boats (pre-war) alongside. 
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Escaping Manila she served subs throughout the war. 
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ling lighter in weight, and developing 
pater horsepower than steam or elec- 
‘Cc motors it was applied to subma- 
Aes. By 1895, a submarine was pro- 
jled by two cylinder gasoline engines 
iking 45 horsepower. 

|The exhaust prevented use of engines 
submerged, so a combination of 
soline engine for surface travel and 
charging of batteries, plus electric 
tors for underseat travel was ap- 
ed. This combination was in wide 
> until about 1910. 

jProgress in the United States was 
ide when John P. Holland construct- 
| the “USS Holland” for the Navy. 
1e vessel was fitted with gasoline en- 
nes for surface propulsion and elec- 
‘c storage batteries for undersea tra- 
|. Six were ordered for the U. S. 
Avy and five others for the British 
avy under Holland’s design. Holland’s 
ssel was a true submarine in that it 
ved and maintained itself at various 
ths yet it lacked stability. 

(The first Holland boats were 63 feet 
ng and 12 feet wide weighing 104 
as. They kept white mice in cages to 
il when fumes from the gasoline were 
mgerous to the welfare of the crew. 
iSmall and clumsy as they were, their 
Wer was recognized by Admiral 
ewey who said that he could not have 
ld Manila Bay if the Spaniards had 
‘d two such boats. 

Simon Lake, another American, built 
Doat of pine, canvas, and sheet iron in 
95 that could run on shallow bot- 
ms since it was mounted on wheels. 
is vessel the “Argonaut” and similar 
‘lowing boats was designed for bot- 
nm operation, sinking to an even keel 
hen ballast tanks were filled and then 
tling to the bottom. The wheels on 
> hull made for stability, but limited 
2 boat’s usefulness. 

‘Lake was the first to advocate the 
ip shape hull form and the use of 
droplanes for submersion and surfac- 


J. 

In the 1890’s France built the first 
bmarine fitted with a periscope, called 
ze Morse.” 

Germany entered the submarine race 
earnest with the construction of the 
st U-boat by the Krupp Shipbuilding 
irks in Kiel in 1904. The boats were 
mbered in the U series, U-1, U-2, 
th the numbers painted on the con- 
1g tower for identification. It was this 
for “Untersee Bote’ that gave the 
bmarine one of its names. 

The U-1 was powered by two six- 
linder gasoline engines and had a max- 
um speed of 11 knots. It developed 
0 horsepower. U-2 was more powerful 
veloping 600 horsepower and 13 knots. 
- 1910, the U-18 with 1,400 horse- 
wer had been built. 

The next big change in submarine 
ystruction came in 1911 when the 
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first diesel engines were used in U-19. 
These were two six-cylinder engines 
producing 1,700 horsepower and a 
speed of 15 knots. 

By the beginning of World War I, all 
major nations had progressed in the con- 
struction of submarines, with greater 
lengths, larger crews, more power, and 
greater armament. 

Many types were developed during 
this period. Among them were mine lay- 
ers, long range, cruising, and harbor sub- 
marines. The British developed an air- 
plane carrier submarine that launched 
its plane from a waterproof cupola on 
the deck by means of a catapault. 

Baby submarines for limited duty 
carrying small crews were also devel- 
oped. An example familiar to Americans 
were the Japanese two man subs used 
on Pearl Harbor in 1941 and later cap- 
tured near the Pacific coast. 

During the period between World 
War I and II, no great changes were 


made in submarines, development con- 
tinuing in size, power, striking range, 
and striking power. 

During World War II, the German 
navy developed new underwater breath- 
ing apparatus that has since gained wide 
use, the “shnorkel.”’ “The submarine’s 
underwater range was increased as was 
its safety from surface attack due to the 
greater time it could remainder under 
the surface. 

The latest development in submarines 
is of course the atomic powered sub- 
marine with that familiar name “Nauti- 
lus.” With this new development has 
come a greater wartime role for the 
submarine. It now stands as a surface 
vessel attacker, a hunter for other sub- 
marines, a launching platform for guid- 
ing atomic missiles and at times a troop 
carrier. “Today, the submarine has 
reached the zenith of its role in war- 
fare standing as one of the top vessels 
in the modern navy. 


Periscope on target. The target is tracked, all information going to the 
Fire Control party. Information is then computed and ready for instant use 
when the word to fire comes. 
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LEE de FOREST 


by Don Kesler, E. E. ‘56 


Wireless telegraph, wireless telephone, 
radio, audion, amplifiers, and sound on 
film movies were only a few of Lee de 
Forest’s inventions. “The patent office 
issued the rights of an inventor to Lee 
de Forest over 200 times. 

After receiving his doctor’s degree 
from Yale in 1899, Lee went to work 
in the experimental laboratory of West- 
ern Electric. At night he continued the 
work of his thesis, “Reflection of Hert- 
zian Waves from the Ends of Parallel 
Wires,” pursuing the lines of wireless 
telegraph. He searched physics journals 
and conducted the existing experiments 
of the Marconi wireless telegraph. 

In April, 1899, Wiedemann’s Anna- 
len, in an article by Aschkinass he found 
a brief description of a newly discovered 
detector. A piece of tinfoil was laid upon 
a piece of glass and cut with a razor. 
When a battery and telephone receiver 
were connected to the terminals and a 
drop of water was placed over the gap, 
a sound could be heard when a spark 
generated electric waves in the vicinity. 
This was exactly what he was looking 
for. Work began on the “Responder,” 
de Forest’s first detector. 

Professor Johnson, owner of the John- 


son Pneumatic Heat-Control System, 
came to Chicago and offered de Forest 
a job with his company. He accepted the 
offer at fifteen dollars a week. Immedi- 
ately be began working on Johnson’s 
perfectly impractical system of receiving 
wireless messages. After several weeks 
of waiting, hour on hour, for the signal 
to come through, Lee was thoroughly 
disgusted with the Johnson detector: 
One day he brought the Responder to 
his end of the work. Within an hour 
he was steadily picking up the signal. 

Lee decided to give more time to his 
responder, so he quit his job and began 
working half time for Western Elec- 
trician. 

After a lot more work and research, 
a company was formed. In 1902 the 
American De Forest Wireless Tele- 
graph Company was thriving. A new 
alternating-current transmitter was de- 
veloped with amazing success. The com- 
pany began building sets and some were 
sold to the Navy and others to the pub- 
lic. 

During the Russo-Japanese war, the 
London Times continually scooped the 
other newspapers by days. Lionel James 
equipped a small dispatch boat with 


Early responder, the wireless telegraph and radio receiver 
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Lee de Forest, the first disc jockey 
at one of his broadcasts. 


wireless. Once during his adventure bi 
boat was being approached by the Rus-) 
sian cruiser, Bayan. Seeing the danger, 
he telegraphed the Tzmes to notify the 
British Consul if he was not heard oft 
within three hours. When the Russians) 
boarded and saw the message he hadi 
sent and received, they immediately let 
him go. 

Thursday, April 6, 1906, wireless hady 
been sent across the Atlantic. With lit-} 
tle change other than more transmitter) 
power, wireless had been sent across 
the ocean. i 

The greatest advance in radio yeti 
today was the invention of the Audion. 
The three electrode vacuum tube wast 
the first amplification in history. They 
Navy rejected the use of Audions inf 
their receivers, so this stopped the de-« 
velopment of this marvel for a year. i 

Late in 1906, Lee de Forest designed) 
the carbon arc transmitter, thus wire-@ 
less telephone was here. He began trans-# 
mitting and asked all telegraph opera+ 
tors who might hear it to telephone his? 
labortory, so that he might know that 
he was heard. 


(All the wireless tele-@ 
graph receivers were using telephone 
earphones to head the sound. They were# 
exactly the same as the radio receiversi# 
to built later.) Again attempts were 
made and records were broken for thel 
maximum distance for radio broadcasts.: 
Lee de Forest’s dream was realized 
when the Metropolitan Opera went on 
the air. In the winter of 1909, Lee went 
to Andreas Dippel, the assistant directory 
who possessed vision and enthusiasm for 
the project. Together they put a trans+> 
mitter in the attic and brought Caruso 
to the masses. 
In 1912 work was begun on an am+ 


plifier. After three weeks of building§ 


THE TECHNOGRAPH} 


jransformer to the grid of another 


found he could amplify electrical 
als. By connecting them in series of 
} or three, he could get a larger gain. 
}kept working until the threshold of 
fring was two blocks from his ‘“‘loud- 
ker.” Demonstrations were made for 
erican Telephone and Telegraph 
mpany, and Western Electric. At one 
e during the experiment he had only 
Audion, and hooked the plate to 
grid to try to make the tube do 
job of two. In trying to obtain self- 
lification, he got self-regeneration, 
n other words, self-oscillation. Thus 
jhave regenerative radios and trans- 
ters. 

. T. and T., through a go-between 
nt bought the wire rights for seven 
dion patents for $50,000. Actually 
company had voted to go as high 
half a million dollars for the patents. 
jey had bought the rights to make 
iplifiers and use them for telephone 
4 telegraph for only $50,000. 

Whe Ultra-Audion circuit was dis- 
tered by accident. The B battery was 
nected directly to the plate, with 
radio-frequency inductance and 
fiable condenser in shunt, connected 
toss the grid and plate electrodes of 
tube. The Ultra-Audion circuit was 
sd for severa years after that. 

he Marconi Company brought suit 
ainst the De Forest Company on the 
ounds of infringing upon the Fleming 
ive patent. All the patents were made 
cover as much ground as possible, 
the Marconi Company was trying 
stretch the Fleming valve patent to 
er amplification. (It was proven in 
> Supreme Court in 1943 that the 
eming valve was merely a rectifier 
d no amplification was made.) The 
+ Forest Company filed counter suit 
-ause they were infringing upon the 
-ee-electrode Audion tube patent. 
When Marconi admitted the validity 
the Audion patents, the Honorable 
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sides his school work and 
The Technograph, he works 
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Electrical Engineering 
Building. Don is a perma- 
nent resident of Urbana. 


dge Julius Mayer said, “. .. . these 
rties came into court and in forth- 
ht and manly fashion admitted their 
s. They should not therefore be pun- 
ed for so doing. Injunction is denied !” 
1e court then ruled that the De For- 

Company had infringed upon the 
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The Audion Tube patent is considered one of the most important issued 


Fleming valve patent. Immediately they 
appealed the case, and two years later, 
they lost the appeal. As a result of the 
case the radio tube industry was a hope- 
less mess until the Fleming valve patents 
ran out in 1922. 

In 1921, Lee de Forest found new 
worlds to conquer. Edison had syn- 
chronized phonograph and movies to 
obtain “talkies,” but he had poor suc- 
cess. Earlier de Forest had tried it with 
steel telegraphone wire. Now he thought 
it could be done with light, photographed 
on the film. He made his first talking 
movie in June, 1921. The first theater 
preview of sound films came two years 
later with Eddie Cantor in monologue 
and Lillian Powell in her graceful bub- 


ble dance and lovely music. Photofilm, 
sound on film movies, was hard to sell 
until “Don Juan’ was produced in 
1926. Then the battle for the patent 
rights begun. 

During the greater portion of his 
work, Lee de Forest was struggling 
hard to get the finances to produce his 
inventions. His greatest invention, the 
electron tube, has brought over a_bil- 
lion dollars to the patent owner. Of 
this he received less than a million dol- 
lars, less than one tenth of one per 
cent. Less than one per cent of radio 
listeners and television viewers know 
who made it possible for them to listen 
to the Metropolitan Opera in_ their 
home. 
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WOMEN ARE 


Not 
FOR ENGINEERING 


by Eric A. Walker, Dean of Pennsylvania State University, 
College of Engineering and Architecture 


Editor's note: This article first ap- 
peared in the May tissue of the Penn 
State Engineer. While it does not neces- 
sarily reflect the opinion of the staff we 
feel it is of enough general interest to 
be reprinted here. 


Again, or perhaps I should say still, 
we are in the midst of a shortage of en- 
gineers. Once again the demand far ex- 
ceeds the supply and once again col- 
leges are reporting that more companies 
are visiting their campuses than they 
have graduates eligible for employment. 
This season, too, also brings a spate of 
curealls and ready answers to the prob- 
lem. Some are thoughtless. One which 
reached my desk suggested all the engi- 
neering colleges had to do was to lower 
their standards, make it easier for a 
young man to be an engineer, and the 
shortage would be over. 


There is one solution which appears 
almost annually which deserves more 
than passing attention. That is the use 
of women as engineers. Sometimes the 
argument arises from debates concern- 
ing the eligibility of women in honorary 
societies. Sometimes it is based on the 
very real accomplishments of the un- 
usual women who have made enviable 
reputations in the profession. No one 
can deny there have been successful 
women engineers. Edith Clark was long 
an authority on certain pheses of trans- 
mission of electric power. Lilliam Gil- 
breth was well known to engineers and 
business men long before the publication 
of “Cheaper by the Dozen.” There are 
some good women teachers of engineer- 
ing. I believe no one can deny that under 
certain circumstances women can have 
distinguished careers in engineering and 
make a real contribution to their em- 
ployers and to the benefit of science and 
the industrial world. 

The principal reason that women en- 
gineers are not more numerous and that 
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they do not make a more sustained con- 
tribution to the profession is that the 
proper circumstances rarely exist. Let 
us take a brief look at some of the re- 
quirements. 


First, an engineering student has to 
have certain basic capabilities before it 
is profitable for him (or her) to em- 
bark on an engineering education. With- 
out enumerating them, these are more 
rare in women than in men. Second, 
he must put in four or five years of ex- 
tremely hard and demanding work to 
get his bachelor’s degree. This he usual- 
ly does at his own, his father’s, or at 
public expense. In any event someone 
has to foot the bill and such bill-payers 
have less confidence that this is a wise in- 
vestment for women. Third comes em- 
ployment by some industrial organiza- 
tion. Years ago an industry might have 
expected to get an immediate dollar’s re- 
turn for a dollar spent on a neophyte 
engineer’s salary. Except in unusual cir- 
cumstances this possibility has ceased to 
exist. Engineering requires a rather long 
and somewhat indefinite period of train- 


ing after formal schooling ends. In some 


companies this training takes the form 
of a series of courses, often pursued on 
company time and at company expense, 
adding up to at least the amount of ma- 
terial and performance standards one ex- 
pects for conferring a master of science 
degree. It is fairly obvious that, through 
this period, even though it extends for 
one to three years, the company can- 
not expect to get a fair return for its 
outlay. At least one company has esti- 
mated that it invests $10,000 in each 
of its engineering recruits before the re- 
cruit begins to pay his way. It is my 
opinion, at least for large technological- 
ly-based companies, that this is not far 
from the average figure. Over a lifetime 
of work the company expects that money 
to be returned and more. If the man 
stays with the company the probability 
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of a direct return is very high. If he 
leaves the company the return, eveni 
through indirect means, is often no lesss 
real. One company explains that the en-1 
gineers who leave its employ are in an-) 
other job the best salesmen for the com-) 
pany’s product. 


{ 


Now how does this pattern of be-? 
havior affect the careers of women? The 
most evident ambition of many women 
is to get married and raise a family, and@ 
certainly not to pursue a career in ent 
gineering. Knowing this, few companies: 
are willing to risk $10,000 on a beau-tf 
tiful blonde female engineer, no matter % 
how good she may be at mathematics or 
electrical design. The chances of her 
staying to pay off are just not good@ 
enough. 


One advocate of engineering as a4 
women’s profession has pointed out that} 
these women, properly trained, can re-* 
turn to the profession after they have ¢ 
raised their families and are able to ac-4 
cept full-time employment. Now what 
sort of engineers would they be after) 
ten or twenty years being out of touch 
with the profession? An engineer work- 
ing full time at the job has difficulty} 
enough in staying abreast of new de-: 
velopments. 


However, it is still true that many 
women with training in science, mathe-/} 
matics, chemistry, etc., can find employ- { 
ment in the engineering profession as'} 
engineering aides to assist with testing, (f 
construction, mechanical layout, ete. 
These are jobs which must be done in 
solving an engineering problem, and they}! 
do not require a full-fledged professional || 
engineer to do them. In short, no one} 
can say that engineering is not for 
women. It is usually the other way) 
around—women are not for engineer-) 
ing. 
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Boeing engineers have a date with the future 


f 
Guided missiles like this Boeing Bomarc 
| IM-99 are increasingly important in 
. America’s defense planning. Many kinds 
_of engineers—electrical, mechanical, civil 
‘and aeronautical —play vital roles in de- 
yeloping it. The knowledge they are 
gaining will be priceless in producing the 
“supersonic airplanes and guided missiles 
of the future. These men explore the 
frontiers of engineering knowledge in 
rocket and nuclear propulsion, in ex- 
tremes of vibration, temperature and 
pressure and in many other fields. 


Boeing engineers are members of avia- 
tion’s top creative team. The aircraft 
they help develop will maintain the lead- 
ership and prestige established by the 
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Boeing B-47, the present “backbone” of 
Strategic Air Command... the B-52, our 
giant new global bomber . . . the Bomarc 
IM-99 ...and, most recently, the 707 
and KC-135, America’s first jet transport 
and tanker. 


At Boeing, engineers’ professional 
achievements are recognized by regular 
merit reviews and in other ways. The 
Boeing policy is to promote from within 
the organization. And Boeing is known 
as an “engineers’ company.” One out of 
every seven employees is an engineer! 
Among top management, the proportion 
is even higher. 

Equipment at Boeing is superb: the 
latest electronic computers, a chamber 


that simulates altitudes up to 100,000 
feet, splendidly cquipped laboratories, 
and the new multi-million-dollar Flight 
Test Center. The world’s most versatile 
privately owned wind tunnel, at Boeing, 
is soon to be supplemented by a new tun- 
nel capable of velocities up to Mach 4. 

Do you want a career with one of 
America’s most solidly growing compa- 
nies? Do you want a chance to grow, and 
to share in the challenging future of 
flight? Then plan your career as a mem- 
ber of one of Boeing’s engineering teams 
in design, research or production. 


For further Boeing career information 
consult your Placement Office or write: 


JOHN C. SANDERS, Staff Engineer—Personnel 
Boeing Airplane Company, Seattle 14, Wash. 
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Aviation leadership since 1916 
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An example of a digital computer, the University of Illinois’ “Illiac’’ 


FOUR TIMES 
EQUALS THIRTY-FO 


(Reprinted from January Penn State Engineer) 


The statement that 4 * 7 = 34 seems 
strange only because the multiplication 
is performed in the octal system instead 
of the decimal. The increasing use of 
such systems as the octal and the binary 
for high-speed computer work is the 
main reason for the present interest in 
number theory. Such systems as the 
binary are used in other places, too. For 
example, the dial telephone translates 
the number you dial from the decimal 
seen on the face of the telephone into 
a variable binary system of impulses 
which is accepted by the electronic-se- 
lection equipment. 

The decimal number system is fa- 
miliar to everyone—at least to every 
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by Albert A. Harman 


reader of this magazine. In early school 
days the manipulation of this number 
system, addition, subtraction, multiplica- 
tion and division, are drilled into each 
of us with a remarkable degree of suc- 
cess. Some students (are you one of 
them?) may even remember how to take 
the square root of a number without 
referring to a slide rule or to log tables. 
Most of us, however, fail to realize that 
the rules of arithmetic, which we have 
learned by reptition, are actually a sys- 
tem of shorthand notations for one of 
the oldest branches of pure mathematics, 
that branch called “the theory of num- 
bers.” 

In the past few years, the increasing 
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predominance and importance of the 
electronic computer (and the use of the 
binary number system therein), has 
pointed up the realization that the deci- 
mal system is not the best to use in 
every instance. As a matter of fact, it 
has been said that the decimal number 
system is merely the result of the physio- 
logical accident that man is born with 
ten fingers on his two hands. From this 
standpoint, experts say that the human 
race would have been better off had 
the number of fingers been something 
different from ten. Some authorities say 
that eleven or twelve as a base for a 
number system would have many ad- 
vantages not realized in our present 
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system, and one author has gone so far 
_as to state that in the light of what we 


‘know now, almost any other base would 
-be preferable to ten, except perhaps nine. 


To understand number systems and 


» their manipulations, we must first make 


a distinction between a number and its 


)representation. For example, if a basket 


contains sixteen apples, the number of 


japples in the basket can be represented 


by 16, XVI, 9+7, 4x4, 24, 128/8, or 


Jany of an infinite number of similar 


The important thing 


Ss) 


representations. 


though, is that they all represent the 


same number of apples. An unambiguous 


)} way to define the number of apples js 


to have a group of counters which has 
previously been defined to contain. six- 
teen counters, and then to assure our- 
selves visually that there are exactly as 
many apples as counters. This method of 
groups of counters, with succes7ive 
groups differing by one counter, can be 
used to provide unique definitions for 
every number, and thus every number 
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Multiplication without the use of 
the multiplication table. 


can be provided with a distinct name 
or symbol. However, in order to make 
any kind of calculations, we must be 
able to represent these numbers in a 
way that is suited to the calculations at 
hand. This fact becomes immediately 
obvious if we try to multiply two Ro- 
man numerals. (For example, try the 
product XCIV times XLIV_ equals 
IVCCCCLVI without translating to 
Arabic numbers. ) 

The advent of the position notation 
of numbers into our civilization was one 
of the most important advances in arith- 
metic, and its introduction lifted num- 
bers out of the realm of record keeping, 
taking the art of arithmetic away from 
the province of the highly educated few 
and making it available to practically 
everybody. 

Numerically, the structure of the deci- 
mal number system consists of the ten 
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Since computers use the binary system, it is evident that some means must 
be available to transpose the numbers involved from the decimal to the 


binary and back again. 


Grats Ut 23. 4.5. 6; 7/8; and 9, 
but for any real significance, these must 
be multiplied by some power of ten, the 
power being a function of the digit’s 
position in the number representation. 
In considering the importance of posi- 
tional notation, consider for the moment 
the numbers 286, 324, 72, and 0.259. 
These four numbers all have one thing 
in common: they contain the digit 2. 
And yet the digit 2 in these numbers 
does not in general stand for the num- 
ber two; it variously stands in turn for 
two hundred, twenty, two, and one- 
fifth. Thus the actual value of any digit 
in a number is determined by its posi- 
tion in that number, which is in turn 
determined by the power of ten by which 
it is multiplied. The great advantage of 
this system is that it allows the repre- 
sentation of any number, however large, 
with the use of only a limited number 
of digits. This value is immediately evi- 
dent upon comparison of the decimal 
number 3333 with the Roman numeral 
MMMCCCX XXIII. The contrast be- 
comes even more striking when some of 
the more primitive number systems are 
considered. All of these forms of repre- 
sentation had some largest number which 
could be represented, and anything lar- 
ger than that number had to be repre- 
sented by the symbol for “many.” Nat- 
urally with these systems, there was no 
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such thing as adding numbers column 
by colmn, or as learning a relatively 
simple multiplication table. 

The idea of positional notation is al- 
most as old as the abacus, and in fact 
arose out of the desire to make a perm- 
anent record of the results of calcula- 
tion on that ancient calculator, but in 
those days, something was missing. Or 
perhaps it might be more correct to say 
that at that time, ‘nothing’ was miss- 
ing. If at the end of a calculation the 
abacus stood with three counters on one 
rod and two on another, the symbols for 
2 and 2 written together might stand 
for 32, 3002, 320, or for one of many 
other possible combinations, depending 
on the size (capacity) of the abacus. 
The thing that was missing was “zero.” 

The development of zero as a digit 
was one of the real advances toward the 
mathematical system we know today. 
The classic Greek mathematician, for 
example, was so trained in thinking in 
concrete terms that he could not even 
conceive of the void (nothing) as a 
number, let alone invent a symbol for it. 
The Hindus also had no conception of 
this, but their word for empty, or blank 
“sunya,’ became the notation for an 
empty column on the abacus, and was 
later translated by the Arabs into “‘sifr,” 
the Arabic word for “empty.” The Ar- 
abic word had two distinct histories: 
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Comparison of digits in the octal system to those in the binary system 
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in Italy it was latinized into “zephir- 
um” and eventually after several other 
changes became ‘‘zero,” while the Ger- 
man mathematicians, writing in Latin, 
transcribed the Arabic word as “cifra” 
which finally became “cipher.” It is also 
interesting to note that the reason that 
zero was recognized as a number is that 
“cipher” also means “number.” 


As was mentioned previously, the use 
of powers of ten, and thus the use of 
ten different digits, derives from the 
physiological accident of our ten fingers. 
If the human race had been born with 
eight fingers, man probably would have 
developed a number system with eight 
different digits, and positional notation 
would have utilized powers of eight in- 
stead of powers of ten. Let us assume 
that the eight digits of such a system 
are represented by the first eight num- 
bers of our common decimal system, 
0 through 7. Then the number eight 
would be written 10, and the number 
now called seventy-six would be written 
times eight plus four. This system, 
114, or one time eight squared plus one 
known as the octal system, is in limited 
use in connection with some of our high 
speed computers. 

If by chance man were a twelve-fin- 
gered race, he probably would have in- 
vented the duo-decimal system based 
upon powers of twelve, and would have 
devised two more digits corresponding 
to ten and eleven. One group of people 
which has been trying to replace the 
decimal system by the duo-decimal have 
named these digits ‘“‘dec” and “el,” and 
have designated them by “X” and “X”’ 
respectively. In the duo-decimal system, 
twelve is represented by 10, twenty- 
three by 1E, and what is called seventy- 
six by 64, or six times twelve plus four. 

In the same manner, the binary sys- 
tem, which is the one in common use 
in modern electronic computers, is based 
upon powers of two and uses only two 
digits, 0 and 1. The number mentioned 
previously, seventy-six, becomes 1001100 
or two to the sixth power plus two 
cubed plus two squared. It should be 
noted that with the use of positional no- 
tation, the value of a digit appearing 
in a number depends upon the base of 
the number system used and upon the 
position of the digit with respect to a 
reference point. The reference point can 
no longer be referred to as the decimal 
point, however, as this refers to one par- 
ticular number system. In general, the 
reference point is referred to as the 
radical point or the radix point, from the 
fact that the base of a number system 
is sometimes referred to as the radix 
of the system. 

When more than one number base 
is under consideration, it is desirable to 
have a simple means for changing from 
one system of notation to the other. This 
is more than just an academic problem. 
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Enlarged table showing more clearly multiplication without the use of the 


multiplication table. 


Since computers use the binary system, 
it is evident that some means must be 
available to transpose the numbers in- 
volved from the decimal to the binary 
and back again. Although in actual prac- 
tice this is not done by the computer 
operator, but rather within the machine 
itself, the designers of the first compu- 
ters certainly had to have some means 
for performing the operation themselves. 

Although there are innumerable meth- 
ods available for changing number bases, 
one of the simplest which can be per- 
formed with a pencil and paper is the 
method of successive division with re- 
mainders. This method is easily illus- 
trated. Taking the number 371 as shown 
in the inset, divide the quotient suc- 
cessively by 10, with the quotient writ- 
ten below the number and the remainder 
to the right of the quotients. If the re- 
mainders are read in order, starting 
from the bottom, it is easily seen that 
the digits of the remainders will create 
the original number. This procedure is 
the same with the actual system, but of 
course the divisor must be changed from 
ten to eight. In this case, the digits read- 


ing upward form the number 563, which 
is exactly the number in question repre- 
sented in the octal system. That this is 
so may be quickly verified by calcula- 
tion, using the decimal notation unless 
specified otherwise: 563 (octal)=—5 <8? 
plus 6X8 plus 3320 plus 48 plus 3= 
371 (decimal). Also shown in the illus- 
tration is the process repeated with 12 as 
a divisor. Here it is necessary to re- 
member that the remainders as written 
are in decimal notation, and that 11 
(decimal) FE (duo-decimal ) ; then it is 
easily recognized from the upward read- 
ing of the remainders that 371 (deci- 
mal) is equal to 26E (duo-decimal ). 
Thus it is seen that, when a decimal 
number is divided and the quotients suc- 
cessively divided, by the base of any de- 
sired number system, the remainders 
from the successive divisions form the 
number expressed in the new system. 
The method of successive division is ap- 
plicable to numbers expressed in any 
number system, but was illustrated here 
in transformations from the decimal sys- 
tem because everyone is familiar with 
decimal arithmetic. To illustrate trans- 
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_A Tower of 
Opportunity 


for America’s young 
engineers with capacity for 
continuing achievements in 

radio and electronics 


Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower ...the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
-..a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 


Here, too, is opportunity for 
the young graduate engineers of 
America... opportunity to be 
associated with leaders in the 
electronic field ...to work with 
the finest facilities ... to win rec- 
ognition...to achieve advance- 
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity...its long- 
range program and generous em- 
ployee benefits. See your Place- 
ment Officer today for further in- 
formation about FTL. 
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formations from another system, the 
octal for example, one would have to be 
familiar with the arithmetic of that sys- 
tem. (The octal multiplication table 
contains such entries as 6X4=—30 and 
7X5=43.) 

Everyone must have asked the ques- 
tion above while struggling to master 
the table to ten times ten or twelve 
times twelve. Actually the correct ans- 
wer to the question is that one need not 
learn the complete multiplication table: 
If a person can add, subtract, multiply 
by two, he can multiply any two num- 
bers together. This method of multipli- 
cation, which is illustrated here, has 
been variously attributed to the French 
peasants and to certain aboriginal tribes, 
among other sources, but its real origin 
is probably lost in antiquity. 

Multiplication without the multipli- 
cation table is shown in the illustration. 
Here, 87 is to be multiplied by 78. The 
two numbers are written at the heads 
of adjacent columns. The number in the 
first column is divided by 2, and the suc- 
cessive quotients by 2, disregarding any 
remainders, until the final quotient is 
zero. In the second column, the number 
is multiplied successively by two, with 
a product corresponding to each quo- 
tient in the first colum. Next, a line is 
drawn through every quotient which is 
even and through its corresponding pro- 
duct, as illustrated. Finally the remain- 
ing products are added together to give 
the desired product of the two original 
numbers, 78 and 87. 

At first glance, this might appear to 
be trickery, and dependent upon the 
particular numbers chosen. But the read- 
er will be able to see, through a little 
close observation, that the method is 
essentially that which has been previ- 
ously outlined ; namely, converting to the 
binary system and back again. 

The process of dividing one of the 
numbers successively by 2 is merely the 
necessary operation to transform this 
number to one in the binary representa- 
tion. The remainders were omitted by 
an ingenious trick. Since the new repre- 
sentation is to be binary, the only pos- 
sible remainders are 0 and 1. When a 
quotient is even, the next remainder will 
be zero, but when it is odd, the next re- 
mainder will be one. At the same time 
as the division was made to convert to 
binary, the other number was multiplied 
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Japanese Saroban 
(abacus). Beads in top 
row represent 5; in bot- 
tom rows, each equal 1. 


successively by 2, so that the products 
represent the original multiplicand mul- 
tiplied by some power of 2. Since the 
even quotients of the multiplier repre- 
sent zeros in the binary representation, 
multiplication of the multiplicand by 
these powers of 2 is not necessary in 
forming the final product. If this ex- 
planation seems confusing, the enlarged 
illustration may help to clarify the sit- 
uation. Here the conversion to binary 
representation, and multiplication of the 
multiplicand by the binary components 
is shown a little more clearly. 

The comparison of the binary system 
to the octal system, digit for digit, is 
shown in the illustration. Althought it 
is beyond the scope of this article, it 
can be proved that the binary number 
system is most efhcient for use in com- 
puters, because it results in a minimum 
number of vacuum tubes and the short- 
est time interval to obtain the final ans- 
wer from the computor channels, clear- 
ly showing us one use in which the deci- 
mal system is not the most eficient which 
might be employed. 
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This analogue c 


New Electronic ‘‘Engineer’’ 
Solves Tough Refinery Problem 


THE MEN who design modern oil refineries 
need specific information about temperature 
distributions in different parts of pressure 
vessels. Such information, essential to safety 
and efficient operation, is often extremely 
difficult to obtain by conventional mathemat- 
ical methods. 

Scientists at Standard Oil’s Whiting lab- 
oratories recently developed and built an 
electrical analogue capable of simulating spe- 
cific conditions within a refinery unit still in 


the design stage. Using this device, they could 
determine in advance the temperature dis- 
tribution in the joint between two pressure 
vessels having a common head. Thus they 
were able to duplicate in 20 seconds the heat 
stress picture within the unit during an 8 hour 
start-up to shut-down period. 

Creative scientific thinking made possible 
this constructive achievement by engineers 
who have chosen to build their careers at 
Standard Oil. 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 
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STANDARD 


: | omputer, a pioneer in this age of “‘think- 
ing machines’’, was developed by Standard Oil scientists. 
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The Strike of the U-9 


This is the story of one of the great- 
est victories in the history of naval war- 
fare. It is the story of a submarine in 
the early days of World War I, when 
men risked their lives in ‘‘coffins that 
crept beneath the surface of the sea.” 

This is the story of how Lieutenant 
Otto Weddigen of the German sub- 
marine service in his ship, the U-9, sent 


Lieutenant Otto Weddigen, Cap- 
tain of the U-9, who successfully 
showed the fu! potentiality of the 
submarine as a war weapon by 
sinking the British cruisers Abou- 
kiv, Hoque, and Cressy. 


three British heavy cruisers to the bot- 
tom of the North Atlantic in one fell 
swoop. 

It was June, 1914, and the navies of 
many European countries were peace- 
fully converging upon Kiel, where there 
was much celebrating. The occasion was 
the opening of the Kiel Canal. Even 
the Kaiser was on hand to lead the 
festivities. It was a memorable event 
for the British Navy, with their mag- 
nificent fleet of battleships and cruisers 
truly upholding their claim to the title 
of the lordship of the oceans of the 
world. 

During the first days of the festivities, 
the shadow of war was all but obliter- 
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ated. Naval parades spotted the gay 
agenda. Thousands of sailors, sharpened 
by weeks of intensive training, joined in 
the feasting and dancing. Each day the 
sailors of John Bull’s navy looked down 
from their floating fortresses to see the 
strange, low-lying, cigar-shaped cratt 
that comprised a portion of the Ger- 
man naval representation. This was a 
time when the submarine was looked 
upon with scorn. Even the crews of 
these underwater vells seemed disgusted 
with their fate. 

On June 28, the Niel festivities came 
to an abrupt and unscheduled close. The 
news had arrived that the Archduke of 
Austria and his consort had been slain 
at Sarajevo. Diplomatic relations, al- 
ready strained to the breaking point, 
were headed for a complete collapse. 
Warships hurriedly streamed from Kiel, 
headed for their home ports. 

One of the ships headed home was a 
German U-boat commanded by Lieu- 
tenant Otto Weddigen. His orders were 
to renew the maneuvers undergone prior 
to Kiel. This time, they were to be car- 
ried out with all the feverish intensity 
that only the threat of war can encour- 
age. Weddigen and his crew perfected 


a method of reloading torpedoes while 
submerged—at one time a treacherous 
operation. They accomplished the task 
perfectly, and were heartily commend- 
ed by the flotilla commander. 

By the end of July, Germany de- 
clared war on France and Russia. Great 
Britain had not yet declared war on 
Germany, but Grand Admiral von Tir- 
pitz feared an attack from the British 
by sea. On August 1, the entire German 
submarine fleet of twelve ships was or- 
dered to patrol duty in the North Sea. 
On the evening of the next day, Weddi- 
gen read a communique to his men: “Be 
prepared for military offensive measures 
by England, starting today.” England 
had made her move. 

Historians have asked the question, 
“What would have been the outcome 
of World War I if the German sub- 
marine fleet in 1914 was at the level 
it achieved in 19162” Although this 
question does reflect the wishful think- 
ing of German strategists, it does hint 
at the paltry condition that the sub- 
marine fleet was in at the start of the 
fighting. But the outcome of any battle 
depends on the relative strengths of the 
opponents, and Germany’s submarine 


Loading torpedoes aboard the submarines was a difficult and dangerous 
job. Men, however, who had to grow accustomed to eating and sleeping 
with these “dutch wives” learned to handle them with the contempt of 
familiarity. 
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Ship of the U-9 class. Note the smoke stack off of the conning tower. Most 


of these early submarine patrols were performed above water. 


fleet, while technically and numezically 
inferior even by 1916 standards, had no 
equal. The land of the Kaiser ruled 
the underseas, with a fleet of twelve 
U-boats manned by a collection of the 
best trained, old sea dogs to be found. 
Patrol duty in the North Sea was 
uneventful for the U-9, as no enemy 
smokestacks were sighted. On August 9, 
word reached the U-9 that the U-15 
had been rammed and sunk by the Brit- 
ish cruiser Birmingham. Later it was 
learned that the U-13 vanished, and no 
word was ever received as to how che 
had come to her end. In their first con- 
tact with the enemy, Germany’s under- 
water fleet had suffered two losses and 
had administered no damages to the 
enemy—not a very encouraging score. 
Like all the subs of her day, the U-9 
spent most of her time above water. 
Powered by a gasoline engine (the Ger- 
mans were still perfecting the invention 
of Dr. Diesel), and topped with a stove- 
pipe smokestack, the U-9 chugged along 
the coast of Holland attended by a tell- 
tale column of swirling black smoke. 
The presence of an internal combustion 
engine made conditions hazardous below 
deck. The striking of a match near the 
engine room resulted in severe disciplin- 
ary action toward the offender, provided 
the offender and his mates were not 
blown to kingdom-come. During a dive 
or undersea maneuver, the petrol en- 
gine was shut off and the ship proceeded 
under the powcr of electric motors. 
‘These motors were sustained by a num- 
ber of huge storage batteries which were 
charged from the electric motor reversed 
and run as a generator off the gasoline 
engine during surface operations. Be- 
sides turning the propellor, the electric 
system supplied current to light the ship, 
turn the fans of the crude ventilating 
system, work the air compressor for the 
torpedo tubes, drive all the pumps, run 
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the auxiliary motors that hauled the 
anchor and turned the rudders, and heat 
the boat in cold weather. 

Life underwater in the U-9 ap- 
proached the unbearable. Conditions 
were extremely cramped, and boat-build- 
ers put comfort far down the list of 
design criteria. Floors, walls, and equip- 
ment were always covered with a fine 
film of oil. The “canned” air supply had 
an oily smell. Each year scores of sub- 
marine crewmen were forced to retire 
with lung disease. Sleeping while sub- 
merged was dangerous. 

A sub-surface dive was always a haz- 
ardous venture. The experience was in- 
tensely nerve-wracking to the crew be- 
cause the dives were shallow and sel- 
dom “‘felt.”” The ship dived at a slope 


of about two degrees—never more than 
three. Consequently, an unwary crew 
member would never be cognizant of a 
dive unless he took note of a battery of 
indicators on the wall. Have all the 
valves and latches been properly se- 
cured? Will the steel frame resist the 
pressure? Men’s minds leaped at the op- 
portunity of interpreting any slight 
sound as that of water leaking some- 
where in the ship. Familiarity and train- 
ing never seemed to wipe the terror from 
the situation. 

On September 21, while still headed 
out to open sea, the U-9 encountered 
bad weather. The waves were so high 
that Weddigen ordered the ship sub- 
merged beneath the battered surface of 
the crashing swell. They remained there 


~all night, and when morning came, the 


U-9 surfaced to a calm sea and a blue 
sky—a good time to recharge the bat- 
teries and to meet an enemy ship. 


“SHERFAHO Yas 

All hands turned to the watch off- 
cer, and a man went running off in 
search of the captain. In a moment, 
Weddigen was standing in the tower, 
glass in hand, peering intently at the 
horizon, where for the first time a thin 
pencil of black smoke was to be seen. 
“Prepare to Dive.” 

A flurry of activity followed. Doors 
were slammed, hatches shut, and valves 
turned as the crew began preparing for 
their first attack on the enemy. Now 
at periscope depth, Weddingen took a 
long, lingering look through the scope 
and finally announced that three light 
cruisers with four stacks were approach- 
ing. The sharp cry of ‘Torpedoes!’ 
was heard somewhere in the ship. A 


bearded sailor informed Weddigen that 


The crew of the U-9 taken shortly after the Aboukiv, Hogue and Cressy 
affair. Lieutenant Weddigen is the middle officer. 
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FROM TALC TO TRAP ROCK... 


Where uniform particle size is a must, industry uses wire 
cloth to screen materials. It may be an extremely fine 
wire cloth with 160,000 openings to the square inch... 
for talcum powder or for laboratory metallurgical analy- 
sis. Or it may have only four openings per square foot and 
be woven of heavy rods to withstand the constant pound- 
ing of crushed rock. 

Between these extremes, the great variety of weaves, 
weights, meshes and metals makes possible 10,000 differ- 
ent specifications for screens designed to withstand abra- 
sion, chemical corrosion and wide ranges in temperature. 

Tn its hundreds of uses, wire cloth sizes, screens, filters, 
grades, cleans and helps process everything from paper to 
petroleum. It is indispensable to the food and chemical 
industries . . . to mining and manufacturing . . . to 
ceramics and construction. 


AMERICA WORKS LIKE THAT... 


In America, science and skill have the opportunity and 
the incentive to contribute their threads of achievement 
to the fabric of living. And their progress is paced by 
America’s all-seeing, all-hearing and reporting Inter- 
Communications System. 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function and contribu- 
tion of the American business press . . . the industrial, 
trade, business and professional publications that are 
edited to meet the needs of men in business, science 
and industry. 
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COMMUNICATION IS OUR BUSINESS... 


Many of the textbooks in which you are now studying 
the fundamentals of your specialty bear the McGraw- 
Hill imprint. For McGraw-Hill is the world’s largest 
publisher of scientific and technical works. 

After you leave school, you will want to keep abreast 
of developments in your chosen profession. Then one of 
McGraw-Hill’s many business magazines will provide 
current information that will help you in your job. 


A CAREER FOR YOU... 


To a few 1956 engineering graduates, “McGraw-Hill” 
will mean ‘‘writing”’ as well as “reading.” 

If you are interested in becoming an engineering editor, 
write our Personnel Relations Department—now—about 
your qualifications for an editorial career. 


McGRAW-HILL 


PUBLISHING COMPANY, INC. 


ABP @ 


330 WEST 42nd STREET 
NEW YORK 36, N. Y. 


HEADQUARTERS FOR TECHNICAL AND BUSINESS INFORMATION 


37 


the batteries had not been fully charged. 
“Never mind,” was the crisp reply. The 
U-9 inched her way closer to the un- 
wary trio above her. To avoid detection, 
the periscope was run in and out at 
short intervals. It could be exposed only 
a few seconds at a time, for once it 
were spotted it could be easily shot away 
by the guns of Admiral Jellicoe’s giants. 

All eyes were on Weddingen’s sweat- 
ing face. ‘““They are three light cruisers 


of the Birmingham class. We will at- 
tack the middle o: the three. We will 
make a short shot from 500 yards. 

“TUBES READY!’ Weddigen’s 
commands came swiftly. He turned to 
a nearby phone saying, ‘Immediately 
after the shot, dive to fifteen meters— 
and do not break surface.” 

“Up periscope! 

Stand by first tube. 

First tube .. . FIRE! In periscope.” 

The loud hiss faded into a period of 
unbearable silence. One sweaty seaman 
checked the depth indicator gages. The 
old subs had a nasty habit of popping 
to the surface after releasing a torpedo. 
Finally it came—the shattering roar of 
a successful underwater attack. The 
Schwartzkopf had found its mark. The 
sub rocked with the underwater shock 
of the explosion. Lights flicked on and 
off, and the fear of a leaking hull once 
again was reflected in the taut faces of 
the crew. 

“Up periscope.” 

Weddigen peered through the scope, 
and after another long look, stepped 
back with a proud smile on his face. 
Each man was given an opportunity to 
take a quick look at the victim. They 
saw the stricken ship with its bow high 
in the water, and the ram bow cocked 
skyward at a rakish angle. The four 
stacks spounted white steam. 

But wait! The two companion cruis- 
ers were standing by to pick up sur- 
vivors. It was a fatal mistake. British 
ships would never do it again. It was 
a lesson well learned. 

But now Weddigen was swinging the 
U-9 around, and the sub was a picture 
of confusion as the second attack began. 
Men were running about everywhere. 
One group scrambled together, first for- 
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ward, then aft. They darted at the com- 
mand of an officer, their bodies acting 
as human ballast, their weight positioned 
to points where weight was suddenly 
needed. Weddigen was again shouting 
commands, “Reload first tube. We have 
a good target. We will fire two tor- 
pedoes.”” The craftiest undersea com- 
mander of the German navy was taking 
advantage of the situation and acting 
with the cool precision of a machine. 
Two gigantic explosions shook the 
U-9 violently this time, as the U-9 had 
drifted dangerously close to the target. 
Weddigen ordered to back with one 
propellor. The sub veered just in time, 
as the periscope very nearly scraped the 
side of the sinking ship. Attacking sub- 


marines during this period very often. 


struck their targets after releasing their 
torpedoes. It was not until the tech- 
niques of WW I were advanced far 
enough that. skillful evasion was 
achieved. The problem was a real stick- 
ler for submarine pioneers. 

With the periscope up once again, 
Weddigen surveyed the situation. It was 
an awesome sight. The two great ships 
lay sinking, the first to be hit was al- 
most gone from sight. It seemed that 
there were lifeboats everywhere. The 
second victim began to turn violently on 
its side. 

But the greatest surprise of all to the 
captain of the U-9 was the fact that the 
third ship was continuing John Bull’s 
greatest dunderheaded tactic and was 
standing by to pick up survivors, liter- 
ally begging for the fate of her com- 
panion. Iwo more torpedoes left the 
U-9’s tubes. One found its mark near 
the stern of the last cruiser afloat. Wed- 
digen ordered the last torpedo to be 
fired. The Schwartzkopf, trailing a 
white wake, snaked its way to the 
cruiser and struck it amidship. 

A great white fountain of water shot 
up from the side of the vessel. The ship 
pitched sharply, and suddenly began to 
roll over to port. Through the peri- 
scope, Weddigen saw the stricken cruis- 
er’s crew scramble over the rails and 
down the side like thousands of ants 
trying to stay topside of a pitching leaf. 

The electrical power of the U-9 was 
almost exhausted. With the job done, 
the U-9 pointed northward and_ sur- 
faced, with the entire crew watchful of 
British destroyers which might have 
been summoned by the distressed cruis- 
ers. The crew sat around the deck re- 
calling the details of the victory. It 
was unanimously decided that the sunk- 
en ships were definitely cruisers, and of 
the small swift Kent class (9900 tons). 
Through the periscope they did seem 
small, but heavily armored. A few des- 
troyers were spotted, and because the 
supply of torpedoes was exhausted, the 
U-9 was forced to adopt evasive tactics. 


On “September 23, the U-9" ap- 


proached the entrance to the coast near 
the Ems. A German cruiser pulled 
alongside, and her crew cheered wildly. 
In the port, the men of the U-9 re- 
ceived a tremendous ovation, and it was 
here that they learned that they had 
sunk heavy cruisers, the Aboukir, Hogue 
and Cressy in that order—a total dis- 
placement of over 36,000 tons! The 
minimizing effect of the single-lens per- 
iscope led the crew to underestimate the 
size of their victims. In the light of 
this latest discovery, a celebration was 
in order again, and afterwards the en- 
tire affair was forgotten as far as the 
crew of the U-9 was concerned. After 
all, was there not a war to be fought? 


Weddigen went on to many more 
successes in the U-9. The same crew 
ccounted for the sinking of the H.M.S. 
Hawke, another British heavy cruiser. 
Meanwhile, great strides were being 
made in submarine technology. By 
March, 1915, the U-9 was termed ob- 
solete and banished from combat. Wed- 
digen was later transferred to the U-21, 
saying good bye to his men for the last 
time. He was later decorated by the 
Kaiser with Germany’s highest war dec- 
oration, the Pour le Merite, and later 
the Iron Cross of the First and Second 
Order. 


The U-9’s victory over the Hogue, 
Aboukir, and the Cressy was significant 
in many ways. Prior to these sinkings, 
the true worth of the submarine had not 
been established, and this “relatively 
new invention” was deemed as cantank- 
erous and ridiculous as the airplane. 
Simon Lake, an American pioneer in 
submarine technology and one of the 
most noteworthy authorities on the sub- 
ject ot undersea warfare and science, 
had this to say of Weddigen’s feat: 
t (He) shocked the conservatives 
and put the submarine on the map as 
a naval weapon by sinking single-hand- 
ed, three cruisers within one hour of 
each other.” Ultimately, better U-boats 
resulted, as did more advanced tech- 
niques of evasion. To this day, ships out 
of convoy literally race from the scene 
of a torpedoed companion. 


Weddigen was killed in the U-21 on 
March 26, 1915, when he attacked en 
entire squadron of British battleships, 
only to be rammed and sent to the bot- 
tom. The first great raider of the deep 
received the fate of a Jules Verne Nemo 
and today les with his victories at the 
bottom of the North Sea. 
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College graduates building a future... 
growing with UNION CARBIDE 


IN PLASTIC MOLDING... 


After I received my B.S. in Chemistry in 1953, I joined “Tm a metallurgical engineer, Class of “49. I went to work for 
Bakelite Company. Following eight months with an expe- + Electro Metallurgical Company because their training pro- 


rienced engineer I began independent development work on {  -gram led directly into supervisory production work. By 1952 
new thermosetting molding materials. I handle many prod- + I was a Production Engineer. My work has broadened con- 
x dl . . . . e . . . . ° 
uct problems—from baby bottle caps to guided missile ele- «siderably since then, and includes technical control and direct 
ments—and work closely with sales and production people.” 3 supervision of the production of several tungsten alloys.” 
e 
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‘(ma chemical engineer, Class of °50. I started with National 
Carbon Company as a research assistant in a development 
lab. In 54 [ was promoted to group leader of control engi- 
neers, responsible for installing and proving in an automatic 
furnace for the continuous production of activated carbon. 
with specific problems in process design and plantevaluation.” > Now I'm in charge of the control lab at one of our plants.” 


“Carbide and Carbon Chemicals Company’s work with petro- 
chemicals seemed to promise a big future. That’s one reason 
why I joined them, right after I received my Master’s degree 
in chemical engineering, in ’54. I was assigned immediately to 
research and development on the coal hydrogenation process, 


THEY ARE KEY MEN WITH A FUTURE... 
If you are interested in a future in production, development, research, engineering, or technical 
sales, check the opportunities with any Division of Union Carbide. Get in touch with your 


college placement officer, or write directly to: 


UCC DIVISIONS INCLUDE... UnNIo N CARBID E 


e Bakelite Company e Carbide and Carbon Chemicals Company Ace mech ON GORE O RAT OWN 


e Electro Metallurgical Company e Haynes Stellite Company UCC! 
e Linde Air Products Company e National Carbon Company Industrial Relations Department, Room 406 
e Union Carbide Nuclear Company 30 East 42nd Street, New York 17, N. Y. 
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What Holds It Up? 


The California Engineer printed an 
informative article on the structural an- 
alysis of a strapless evening gown. This 
analysis is diagrammed in Fig. 1. A 
small elemental strip of cloth A, lo- 
cated near the middle of the dress, is 
isolated as a free body. F,, the tangen- 
tial force on A, is balanced by an equal 
and opposite force, F,. The downward 
force W caused by the weight of the 
dress below A is balanced by the force 
F acting vertically upward due to the 
stress in the cloth above A. Therefore, 
since the algebraic summation of the 
horizontal and vertical forces is zero, 
and no moments are acting, the elemen- 
tal strip is in equilibrium. 

An entirely different situation results 
if an elemental strip near the top of the 
dress is considered. Consider strip B 
for example. The two tangential forces 
F, and F, are equal and opposite as be- 
fore, but the force W due to the weight 
of the dress below B is not balanced by 
an upward force, since there is no cloth 
above B to supply this force. Therefore, 
the strip is not in equilibrium. 

But it is imperative, for social rea- 
sons, that the extra force required for 
equilibrium must be supplied. Friction 
can be used to supply this force. The 
frictional force can be expressed as 


F=—fN, where F is the frictional force, 
f is the coefficient of friction, and N the 
normal force. To increase F, the normal 
force must be increased. This can be 
done by making the diameter of the 
dress at line C smaller than the dia- 


C 
ae, NS ( ) 


meter of the female at this point. Most 
of the vertical force F, however, will 
have to be supplied by the female her- 
self, using her own natural endow- 
ments. This method of support is up to 
the female alone. Science can do no 
more. 


CHEMICAL ANALYSIS OF 
WOMEN 

Symbol—Wo. Thought to be a mem- 
ber of the homo sapiens. 

Atomic Weight—Reputed to be 120. 
Isotopes are found from 90 to 190. 

Occurrence—Found both free and 
combined. When combined, it is found 
in the --I state. 

Physical Properties—All colors, sizes 
and shapes. Boils at nothing and freezes 
without reason. Surface is usually cov- 
ered with a film of paint or oxide in 
various colors and depths. Unpolished 
specimen disintegrates in the presence of 
a highly polished one. All varieties melt 
with increased temperature and pressure. 
(Solidifies at S.1.P.) Very. bitter it 


used incorrectly. Density is greater than 


‘that of Uranium-239. 


Chemical Properties—Highly explo- 
sive and dangerous. (Use extreme cau- 
tion when handling). Possess great af- 
finity for gold, silver, platinum and pre- 
cious stones. Has the ability to absorb 
Federal Currency. Activity is greatly in- 
creased when saturated by a spirit solu- 
tion. Ages more rapidly when kept in- 
doors. 

Uses—Chiefly ornamental although 
a very effective cleaning agent. Acts as 
a positive and negative catalyst in the 
production of work, fevers and head- 
aches. Probably the greatest reducing 
agent known to man. 


lerge “ECLIPSE” 
9-Cyl. Compressor ; 


YOUR CAREER 
AND 


“ECLIPSE” 
Ammonia and 
F-22 Com- 
Pressors 


If you are a college graduate in 
mechanical or electrical engineer- 
ing, and interested in working 
with the most comprehensive line 
of refrigerating machinery in the 
country, then you should inquire 
about the Frick Graduate Training 
Course in refrigeration and air 
conditioning. Operated over 30 
years, it offers a career in a grow- 
ing industry. Write today for 
literature and requirements. Get 
Bulletin 412: write 


“ECLIPSE” Low Pressure 
Units in 5 Sizes 


Booster Com- 
pressors for Low 
% Temperctures 


Open-drive 
low Pressure 
Units, % to 15 Hp. 
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“ECLIPSE Compressors, 
2, 3, 4, 6 or 9 Cylinders 


Help Wanted! 


The Technograph needs men and 
women interested in gaining experi- 


ence in: 
@ BUSINESS PROCEDURES 
Small Ammonia 
paisa @ WRITING 
@ MAKE-UP 
@ ILLUSTRATIONS 
Pececwieeprarr @ ADVERTISING 
@ PROMOTION 
Apply at: 


THE TECHNOGRAPH OFFICE | 
213 Civil Engineering Hall 
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aerial attack 


Q: What has this to do with the aircraft industry 
—and you? 

A: It may have plenty to do with both. Here’s 
how: 

Football teams are judged by scoring ability in 
top competition—teamwork, form, ability, strategy, 
class. So, too, are aircraft companies. 

Martin has created one of the finest engineering 
teams in the whole world of aviation. And under 
the new Martin concept of design and development 
by team operation, every engineering problem— 
from today’s experimental contract to the frontier 
problems of the future—is the target for a coor- 
dinated ‘aerial attack” by a top-flight team of 
specialists. 

Result: Martin’s team operation technique has 
opened up important opportunities for young 
creative engineers. 

Contact your placement officer or J. M. Hollyday, 
The Martin Company, Baltimore 3, Maryland. 
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Two and one-half miles down... 


Exploring the Abyss 


On February 14, 1954, two men, Lt. 
Comdr. Georges S$. Houot and Lt. 
Pierre Henri Willm descended into 
depths of the ocean never before seen 
by man. Aboard the F.N.R.S.-3 160 
miles southwest of Dakar, French West 
Africa, they went down to the ocean 
floor, a depth of 13,287 feet or approxi- 
mately two and a half miles. At last by 
this descent and a similar one with no 
one aboard in January of that year, 
Houot and Willm proved that explora- 
tion of the depths beyond the continen- 
tal shelf was possible. 

The bathyscaphe (Gk: bathy for deep, 
scaphe for boat) that made that descent 
and several others since then is the com- 
bined engineering triumph of several 
men. The first such submarine, the 
F.N.R.S.-2, was designed by Professors 
Auguste Piccard and Max Cosyns and 
tried off the French West Africa coast 
in 1948. There the fundamental diving 
principle of the bathyscaphe—that of a 
sea “dirigible”’ filled with gasoline in- 
stead of helium—proved sound but on 
the surface it was so unseaworthy as to 
be wrecked in the first high seas. The 
Belgian National Scientific Research 
Fund and the French Navy financed 
a new bathyscaphe—the F.N.R.S.-3. 
The initials F.N.R.S.-3 honor the Bel- 
gian fund which made it possible (Fonds 
Nationalde la Recherche Scientifique). 

French Lt. Comdr. Andre Marie 
Joseph Gempp drew up the plans for 
the new submarine with the able techni- 
cal assistance of Piccard, Cosyn and 
Capt. Jacques-Yves Cousteau, inventor 
of the Aqua lung. Conflict in Indochina 
became severe during this period and 
Commander Gempp had to leave for 
combat duty. His work was continued 
by Lt. Willm who with Houot finished 
the submarine. Professor Piccard also 
withdrew to build his own bathyscaphe 
of similar design to the F.N.R.S.-3, the 
Trieste, which later made a successful 
descent to 10,377 feet. 
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by Paul E. LaViolette, D. S. S. ‘56 


The F.N.R.S.-3 when finished was 
an engineering masterpiece. The sub- 
marine consisted of three divisions: the 
false superstructure and the conning 
tower with snorkel and hatchway which 
Were necessary for surface seaworthi- 
ness; the buoyancy tanks below with a 
capacity of 20,000 gallons of light gaso- 
line; and under these the gondola where 
the two crew members stayed. 

The whole apparatus was designed to 
operate when submerged completely un- 
fettered to the surface. Descent was ac- 
complished by flooding the ladder-well 
leading from the conning tower to the 
gondola and opening the orifice leading 
to the bottom of the tanks. The tanks 
being open to the sea somewhat like an 


a aw 
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overturned tumbler, made unnecessary a 
pressure hull; pressure in the tanks 
being made by this method equal to that 
of the water outside. The gondola itself 
was completely sealed off from the rest 
of the submarine and the surrounding 
ocean by three and a half inches of 
steel and was maintained at sea level 
pressure. Ascent was made by releasing 
steel shot somewhat analogous to the 
old Aeronaut’s trick of releasing a sand- 
bag or two when they wanted height 
from their balloons. In an emergency 
two thirteen hundred pound steel bat- 
teries magnetically held to the hull could 
be released in addition to the steel shot. 
During the record-breaking 13,287 foot 
dive a fuse blew and the steel shot and 


The F.N.R.S.-2 being hoisted to dry dock. Note that the viewing port in the 
gondola faces the stern, the direction the bathescape moves when under 


water. 
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HOW 
HERCULES 
HELPS... 


Mm EXCITING NEW DISHES AND CUTLERY, both molded with a new Hercules plastic, Hercocel® W, 
are as durable as they are beautiful. A product of Hercules research, Hercocel W is a low-cost 
thermoplastic combining high heat resistance and good dimensional stability with exceptional 
toughness and impact strength. (Tranquil ware dishes by Byrd Plastics, Inc.; cutlery by Royal 
Brand Cutlery Company, a Division of National Silver Company, Brooklyn, New York.) 


_.. PLEASE S| 


4@ HANDY CONTAINERS and display rack for Hercules smokeless powders 
work two ways—they make it easier for the sportsmen who do their own 
loading to select the right powder, and convenient for the dealer to arrange 
an eye-catching display. Hercules powders have long been the favorite 
with handloaders who want accuracy and economy. 


HERCULES POWDER COMPANY 


INCORPORATEN 


Wilmington 99, Del. Sales Offices in Principal Cities 


SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 


<@ A MILLION POUND A MONTH PLANT is now producing di- 
methyl terephthalate at Burlington, N. J. Largest single user: 
Canadian Industries (1954) Ltd., in the synthetic fiber 
‘Terylene’. Hercules’ plant, first to make DMT by air oxida- 
tion, is designed to expand as markets grow. 


HERCULES 


G55-9 EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS. CHEMICAL MATERIALS FOR INDUSTRY 


, 
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changing what had been intended to be 


sible with the aid of a chain dangling 


batteries were automatically dropped, 


a four hour stay on the bottom to one 
of about half an hour. 


Motion along the ocean floor is pos- 


from the gondola. This establishes a 
“finger-tip” control on the bottom mak- 
ing unnecessary fine feathering control 
by rudders and the like. No rudder is 
used as the propulsion is by twin re- 
versible propellers. The chain is drop- 
ped when surfacing. 

In operating procedure the F.N.R.S.-3 
is towed out to the area to be explored. 
Aqua-lungers then strip the magnetized 
batteries and shot of clamp attachments 
that had been placed on for security on 
the voyage out. The divers also thor- 
oughly inspect the craft to insure oper- 
ation of all attachments such as lights, 
cameras and gages. The advantage of 
this inspection is obvious: hidden dam- 
ages to the vessel may easily occur in 
the passage from port to the diving 
area. The divers also accompanythe ves- 
sel the first two hundred feet down to 


Lt. Comdr. George S. Houot (left) and Lt. Pierre Henri Wilm (right) shown 
inside the close quarters of the bathescape. The flooding of the ladder 


well in which Commander Hovot is pictured starts the initial sinking of 
the bathescape. 


insure proper descent. Radio contact is when surfacing to insure there is no Initial explorations of the ocean so 
available on the surface and sonar con-_ crash between the rising submarine and far with the F.N.R.S.-3 have proved of 
tact below. The sonar contact is needed _ its surface craft. immense value. The previous concep- 


~The F.N.R.S.-3 and tow standing in at Dakar, French West Africa. This picture as well as all other pic- 
tures used in this article were obtained with the courtesy of the National Geographic Magazine. 
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A diver removing the clamps on 
the F.W.R.S.-3 prior to the record 
descent. Triangular girder  struc- 
ture is emergency runway for bat- 
teries. 


tion of limited life below a certain depth 
has been proven erroneous as the life 
down to and including the ocean floor 
has proven varied and prolific. Inden- 
tations and burrowing in the ocean 
floor were visible to the observers even 
at the record depth. Sharks have been 
found at depths of more than a mile in 
sizes ranging to twelve feet which gives 
an idication of the size of the food 
necessary for these predators. Small 
living organisms formed a_ continual 
snowstorm during most dives and seemed 
to increase in number and in size as 
greater depths were reached. This was 
not true during all dives, however, as 
some were as clear of living matter as a 
desert. 

The DSL (deep scattering layer) has 
been explored with only negative results. 
Organisms believed responsible for the 
layer like effect recorded by sounding 
apparatus have been found just as plen- 
tiful above and below as well as in the 
area of depth recorded by the soundings. 
Differences in salinity and temperature 
affect the movement of descent of the 
bathyscaphe and there has been no indi- 
cation of this when passing the DSL 
area. 

Visitations to depths where previously 
only random core sampling and _ photo- 
graphs were possible before make the 
future work of the F.N.R.S.-3 a po- 
tential of immense interest. 
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WIN A CARTON 
OF CIGARETTES 


Write a Caption for 


This Cartoon 


Tech Office, 213 C. E. Building 
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WHY THIS SIGN 
IS YOUR GUIDE TO 
FINER TELEVISION 


RCA's 36 years’ experience 
is yours to share in TV— 


black-and-white or color 


To pioneer and develop television, in color 
as well as in black-and-white, called for a 
special combination of practical experi- 
ence, great resources and research facili- 
ties in the fields of communications and 
electronics. 

RCA was well qualified to do the job 


CXPCRIENCE: RCA has been the recog- 
nized leader in radio communications 
since its formation thirty- six years ago. 
Its world-wide wireless circuits, estab- 
lished in 1919, and its development of 
electron tubes, laid the groundwork for 
radio broadcasting in 1920... and the 
first nationwide radio network in 1926. 

Radio broadcasting led to television— 
and in 1939 RCA made history by intro- 
ducing black-and-white TV as a service 
to the public. 

Dr. V. K. Zworykin of RCA invented 
the Iconoscope, or television camera tube, 
and he developed the Kinescope, now uni- 
versally used as the picture tube. 


RESOURCES: Pioneering and develop- 
ment of color TV has been one of the 
most challenging and expensive projects 
ever undertaken by private industry. To 
date, RCA has spent $50,000,000 on color 
TV research and development, in addi- 
tion to the $50,000,000 previously spent 
in getting black-and-white TV “off the 
ground” and into service. 


RESEARCH FACILITIES: RCA has one 
of the most complete, up-to-date labora- 
tories in the world—the David Sarnoff Re- 
search Center at Princeton, N. J. It is the 
birthplace of compatible color television 
and many other notable electronic devel- 
opments, 

No wonder that you can turn to RCA 
to find all of the essentials of quality and 
dependability born only of experience. 


WHERE TO, MR. ENGINEER? 


RCA offers careers in research, de- 
velopment, design, and manufactur- 
ing for engineers with Bachelor or 
advanced degrees in H.E., M.E. or 
Physics. For full information, write 
o: Mr. Robert Haklisch, Manager, 
College Relations, Radio Corpora- 
tion of America, Camden 2, N. J. 


RADIO CORPORATION 
OF AMERICA 


Electronics for Living 


SURFACE TO SURFACE SURFACE TO AIR AIR TO AIR AIR TO SURFACE 
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GUIDED 
MISSILES 


Nearly all guided missiles require specialized and highly 
advanced electronic systems of miniature proportions. These 
systems may include servo-amplifiers, microwave receivers 
and transmitters and extremely efficient though compact 
power supplies. The performance objectives for this equipment 
would be difficult in conventional engineering applications. 

At Hughes, the achievement of such objectives in the very 
limited space and under stringent environmental conditions of 
the modern guided missile provides an unusual challenge to 
the creative engineer. 

Positions are open for Engineers or Physicists with experi- 
ence in systems analysis, electronic guidance systems, infrared 
techniques, miniature control servo and gyro systems, micro- 
wave and pulse circuitry, environmental testing, systems main- 
tenance, telemetering, launching systems and flight test 
evaluation. 


Scientific and Engineering Staff 


HUGHES 


RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 


Techno - 
Cutie 
of the 


MONTH 


NS 


Peggy Scott, a senior in 
Elementary Education from 
Moline, is the Technocutie 
for November. Twenty 
years old with brown hair 
and blue eyes, she stands 
5/72" tall, weighs 130 
pounds, and has the follow- 
ing interesting data: 35-25- 
35. She is doing her practice 
teaching at South Side 
School in Champaign, and 
in her spare time goes in for 
swimming, tennis, and read- 
ing. Campus activities in- 
clude IF Queen finalist, IIlio 
Beauty finalist, Homecom- 
ing finalist for ‘54-’55, and 
University Theater. (Photo 


by Jack Siebert, the lucky 
dog) 


THE TECHNOGRAPH 


—— 


by Dick Baur, E. E. ‘59 


Radar Domes 


Folding aluminum sawhorses_ resem- 
bling kitchen  stepladders will save 
American taxpayers an estimated $1,- 
300,000 this year on two Air Force 
search radar contracts. 

Developed jointly by engineers of the 
Rome Air Development Center and 
General Electric, the sawhorses provide 
an inexpensive method of erecting huge, 
ball-shaped, air-inflated, rubberized fab- 
ric radar domes which house powerful 
radar antennas at our defense outposts. 

The sawhorses help support the 1500 
pound radar dome skin until powerful 
air pumps in the dome tower inflate it 
and hold it in its permanent round 
shape. Previously, the 1/32 inch-thick 
skin was pulled into shape over arched 
alumnium hoops before inflation. 

The domes, 28 feet high and 125 
feet around, allow free passage of the 
radar beams, and protect the sensitive 
antennas inside from ice and snow. Only 
air pressure holds the dome in its bal- 
loon shape. The air pumps, in the radar 
tower beneath the dome, keep it in- 
flated to pressures up to slightly over 
a third of a pound per square inch. A: 
this pressure, the dome can withstand 
winds of over 100 miles per hour. En- 
trance to the pressurized dome _ is 
through an airlock, from within the 
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tower below which houses the air pumps, 
radar power source, and the indicating 
equipment and operators. 
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Underwater TV 


An underwater application of closed- 
circuit television is enabling the U. S, 
Fish and Wildlife Service to observe 
and test the performance of experimental 
fishery methods and equipment under 
actual oceanic conditions. The applica- 
tion represents the first practical dem- 
onstration in this country of underwater 
television as a research tool for experi- 
mental work in fishery operations, and 
gives promise of a wide range of uses 
in marine biology and explorations. 

Currently, the Service is utilizing 
closed-circuit television in connection 
with the development of a midwater 
trawling net and in a remote study of 
shrimp in their natural habitat. 


. The Service’s underwater TV experi- 
ments were initiated with ‘Operation 
Fisheye,’ conducted recently in the Gulf 
Stream off the east Florida coast. A 
standard closed circuit television system 
provided remote observations of experi- 
mental fishery gear towed at depths of 
more than 60 feet. The gear was illum- 
inated only by natural sunlight, and the 
views produced on the T'V monitor were 
sufficiently clear and sharp for photo- 
graphing by both still and motion pic- 
ture cameras. In the underwater opera- 
tions, the T'V camera is housed within 
a water-tight steel cylinder, devised by 
technicians of the Fish and Wildlife 
Service, which is mounted in a_ sub- 
mersible free-flooded, ball-type “diving 
bell.” Atop the “diving bell,’ and con- 
nected to it by a gear train and yoke 
assembly, is a water tight electrically 
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Inquisitive fish are televised as they poke around experimental shrimp 
trap placed on ocean bottom by U. S. Fish and Wildlife Service. 
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Cross Transfer-Matic machine, equipped with 32 Wagner motors, mills, drills, bores, taps, reams and chamfers 72 tractor cylinder blocks in one hour. 


Outstanding Opportunities for Engineering Graduates at Wagner 


For many years, Wagner has been a _ leader CHECK THESE ADVANTAGES AT WAGNER: 


among manufacturers of electrical and automo- 1. Good working conditions and salary. 


tive products. Good positions and outstanding 2. Advancement from within. 
training programs are now open to qualified 3. Excellent group insurance and retirement plan. 
engineering graduates interested in product engi- 4. Athletic and recreational programs and many other bene- 


neering, manufacturing, or sales. For your career fits and activities. 


opportunity with Wagner, sign up with your 


college placement officer to meet the Wagner OUTSTANDING TRAINING PROGRAM 


Preeeiiar further information, write At Wagner you'll receive further training in the area of your own 
representative. , special interest and talents, whether product engineering, manu- 


to the Wagner Industrial Relations Division. 


WagnerElectric Corporation 


6400 PLYMOUTH AVENUE, SAINT LOUIS 14, MO., U.S.A. 


LOCKHEED HYDRAULIC BRAKE PARTS and FLUID... NoRoL ...CoMaX BRAKE LINING... AIR 
BRAKES ... TACHOGRAPHS... . ELECTRIC MOTORS ... TRANSFORMERS . . . INDUSTRIAL BRAKES 
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driven power unit, which permits re- 
mote control of the TV camera’s scan. 
What the TV camera “sees” is pro- 
jected to a remote control TV monitor 
aboard a Service vessel. 

Such a system can conceivably be op- 
erated at much greater depths than a 
diver can withstand and for much long- 
er periods of time without the risk at- 
tendant to a diver operating an ordinary 
underwater film camera. Aside from its 
multifold uses to commercial fisheries, 
underwater TV offers possibilities of di- 
rect monitoring of water temperatures, 
current flows, turbidity, and other 
oceanographic data related to the fish- 
eries. 


Aerial Surveying 

Costs of producing surveys and maps 
for a wide variety of industrial and en- 
gineering uses will be greatly reduced 
through use of a new aerial mapping 
instrument developed by the Bausch & 
Lomb Optical Co. 

Known as the Balpex Plotter, it will 
produce maps from aerial photographs 
with contour intervals as small as | to 


2 feet. When placed in the plotter, re- 
duced transparencies made from. the 
photographs produce a three-dimensional 
view of the ground such as might be 
seen by a giant whose eyes were hun- 
dreds of feet apart. The new instrument 
makes it possible to produce maps from 
these photos at a fraction of the cost 
and time of ground surveying. 

A rapidly growing field, the science 
of aerial surveying is known as photo- 
grammetry. The number of firms spe- 
cializing in this work has expanded 
greatly in the past ten years as business 
and civic planners have discovered that 
aerial maps can be made in days rather 
than the months consumed in ground 
surveying. The fast, economical system 
of mapping is now widely used to lay 


The Balpex Plotter with operator 
producing a map from photos. 


out housing developments, locate pipe- -high-flying airplanes are converted into 


lines and highway construction, plan in- 
dustrial expansions, lay out railorad ex- 
tensions, study water flow, evaluate tim- 
ber stands, and to estimate the amount 
of coal in huge storage piles. 

The Balpex Plotter consists of a pre- 
cision table over which are mounted 
two projectors. Photographs taken from 


Reidar F. Sand, Chief of Service’s Gear Research and Development Pro- 
gram, readies for submersion “diving bell” which houses RCA TV camera. 
Atop bell is watertight electrically driven power unit which permits remote 
control of camera’s scan—360-degrees in azimuth and 90-degrees in ele- 
vation. 
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transparencies and inserted into the pro- 
jectors. When viewed with special stereo 
glasses, the two projected images pro- 
duce a three-dimensional picture of the 
earth’s surface. The operator then traces 
the ground image with a tracing table 
which records the surface of the ground 
at a particular level, producing a con- 
tour line. The table is then readjusted 
for each subsequent contour line. 

The projection transparencies, known 
as diapositives, are 110 mm. square. This 
is a size which permits retention of all 
necessary details in the original 9 by 9 
aerial photograph. Accurate maps with 
scales as large as one inch to 50 feet 
can thus be produced. Maps can be made 
from photos taken from heights as low 
as 1,000 feet or as high as 35,000 feet. 


TV and Walkie-Talkies ~ 


The early part of October marked 
the announcement of two important 
electronic developments by the Radio 
Corporation of America—a new color 
television camera designed for medical 
use and a_ pocket-size, transistorized 
walkie-talkie FM radio. 

The color TV camera provided more 
than 1,000 American and Canadian sur- 
geons with clear and vivid views of a 
major operation at an international sur- 
geon’s convention. The new camera, 
much more compact and flexible than 
conventional color cameras, was mount- 
ed directly above the operation table and 
focussed on the area of surgery. Opera- 
tion scenes were picked up and _trans- 
mitted by cable to a mobile color TV 
unit outside the hospital, and thence by 
radio relay to the convention for view- 
ing on a 15 by 20-foot theatre-size color 
television screen and on standard 21- 
inch color sets. 

Chief advantages of this new color 
camera is said to lie in its compactness. 
It approximates the weight and size of 
standard black-and-white studio TV 
cameras.| Reduction in size is achieved 
by use of three Vidicon pickup tubes 
similar to the types used widely in in- 
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© the man who intends to do 


creative engineering... 


AiResearch is looking for your 
kind of engineer. 

We have always been a pio- 
neering company, constantly 
developing new products and 
searching out new and better 
ways of meeting the demands of 
modern civilization. 

A sample of this ingenuity is 
our development of transducer- 
computer systems which simplify 
the job of flying. AiResearch also 
leads in the aircraft air-condi- 
tioning and pressurization fields. 
We are blazing the trail in over- 
coming the heat problem in jet 
flight. In the new, rapidly grow- 
ing field of small turbomachinery 
we have more experience than all 
other companies combined. We 
produce more than 1000 differ- 
ent products, from unique air- 
valves that can operate under 
unprecedented temperature con- 
ditions to the most complicated 
complete systems. We work on 
the very frontier of present sci- 
entific knowledge. 

That’s why we need creative 
engineers...and appreciate 
them. You who qualify for an 
AiResearch position will receive 


THE 


Designers and manufacturers of aircraft components: REFRIGERATION SYSTEMS - 
ELECTRO-MECHANICAL EQUIPMENT * 


CABIN AIR COMPRESSORS * TURBINE MOTORS + 
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GAS TURBINE ENGINES 


speeeenenmnmronnnnmmnneeoene rents 


A NEW CONCEPT—AIRESEARCH COMPLETE: 
COMPLETE 


AIR DATA COMPUTER | 
e SYSTEM 


AIRESEARCH AIR DATA COMPUTER SYSTEM integrates electronic, 
pneumatic and electrical components to automatically sense, 
measure and correct for all air conditions affecting flight. 


stimulating assignments, utilize 
some of the finest research facil- 
ities in the country and be well 
rewarded financially. 

Premium positions are now 
open for mechanical engineers 
...electrical engineers... physi- 
cists...specialists in engineering 
mechanics...specialists in aero- 


CORPORATION 


dynamics...electronics engineers 
...aeronautical engineers. 

Write to Mr. Wayne Clifford, 
AiResearch Manufacturing 
Company, 9851 S. Sepulveda 
Blvd.,Los Angeles 45, California. 
Indicate your preference as to 
location either in Los Angeles 
or Phoenix. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


* CABIN PRESSURE CONTROLS + HEAT TRANSFER EQUIPMENT + 


PNEUMATIC VALVES AND CONTROLS 


* TEMPERATURE CONTROLS 


ELECTRONIC COMPUTERS AND CONTROLS 
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dustrial television systems. The three 
Vidicon tubes in the medical color cam-. 
era handle the three primary colors of 
red, green and blue. Light from the 
televised scene is divided into the three 
separate colors by a system of dichroic 
mirrors. Each of the Vidicon tubes has 
its own lens, and the camera can be fo- 
cused remotely by a small reversible 
motor. The particular advantage of the 
- Vidicon tube system to medical science 
— — stems from its compatability with com- 
- mercial standards which broadens _ its 
usage for medical research and educa- 
tion. Close-up details, in color, of oper- 
ations or experiments thus can be trans- 
mitted over commercial relay facilities 
direct from the surgery or research lab- 
oratory to doctors and scientists through- 
-out the country. The camera can also 
be used with a light microscope for 
color transmissin of microscopic stu- 
dies essential in pathological and_bio- 
logical studies. 

Dr. Alfred N. Goldsmith, New York 
television and electronics consultant, dis- 
cussed the growing importance of color 
television in the medical profession at 
the convention. 

“Cable or radio-relay circuits can 
now,’ Dr. Goldsmith stated “be engi- 
neered to carry television sessions over 
any terrestrial distance. This could lead 
to a medical ‘University of the World” 
thus making available to the surgeon 
or physician anywhere at least as much 
information as he may desire and can 
assimilate from any central or regional 
source anywhere on this planet.” 

Also unveiled last month by RCA 
was the smallest walkie-talkie radio ever 
built—a transistorized instrument tiny 
enough for two-way communication 
over a quarter-mile range. Completely 
self-contained and_ self-powered, the 
radio transceiver houses a receiver-trans- 
mitter, microphone-earphone, collapsible 
antenna, and a battery in a single as- 
sembly which weighs only 15 ounces and 
approximates a small tobacco tin in size. 
Designed for the military, the radio of- 
fers quick, convenient operation. Incor- 
porating only two simple controls, the 
radio requires no tuning or adjustment 
and provides clearly audible reception 
when held several inches from the ear. 
The radio is now being put through 
field tests by the United States Signal 
Corps. 


NEXT MONTH 


University Observatory 
Paris-Madrid Race 
The Schmidt Lens 
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Advanced structures 
acilities speed careers 
of Lockheed Engineers 


FATIGUE 
j MACHINE 
| 50000018 ae | 
| 2.000 CYCLES 2 


Ralph Oliva, research 
engineer, examines 
Super Constellation 
skin for signs 

of fatigue failure. 
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J. F. McBrearty, chief structures engineer (left) 
discusses fatigue test program of integrally-stiffened 
wing lower surface structure of a new transport 

with E. H. Spaulding, structures division engineer and 
J. G. Leewolt, stress engineer. Lockheed’s 500,000 Ib. 
Force Fatigue Machine was used in test program. 


Engineers in Lockheed’s Structures Division are 
supported by unmatched research and testing 
facilities in their constant effort to increase strength 
while decreasing weight. 


Among those facilities are the Lockheed-designed 
500,000 Lb. Force Fatigue Machine, first of 

its size; Shimmy Tower, only one in private industry; 
and Drop Test Tower, largest in the nation. 


Facilities such as these give engineers a major 
advantage in making technical advances — and thus 
advancing their careers. Moreover, the large 
number of projects always in motion at Lockheed 
mean continuing opportunity for promotion 

as well as job security. 


Why Lockheed needs Engineers 
with Structures training: 


1. ‘‘Fail-Safe”’ Structures — Lockheed has begun an extensive 
pioneering effort in the new concept of “fail-safe” 
structures. Studies are being applied to virtually all 
phases of Lockheed’s diversified development program — 
already the largest in the company’s history. 


2. New studies in: Effect of high temperatures on 
structures; optimization of thin-wing designs and other 
aero-elastic problems; new materials such as ultra-high 
heat treat steel; panel instability at extremely high speeds. 


You are invited to contact your Placement Officer 
for a brochure describing life and work 
at Lockheed in the San Fernando Valley. 


Lockheed 


AIRCRAFT CORPORATION 


sureanx, Vallfornia 
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BRAIN 
TEASERS 


by Larry Kiefling, M. E. ‘56 


1. The diagram represents a portion 
of a downtown district comprising the 
beat of a certain policeman. The blocks 
are all square. The policeman must 
walk the length of each street on his 
beat at least once during the time he 
is on duty. The policeman starts his 
tour at the point marked A, but does 
not necessarily have to return to this 
point. Give the shortest possible route 
that he can follow and _ still traverse 
each portion of each street at least once. 

2. Arrange the nine digits in three 
groups of two, three, and four digits, so 
that the first two numbers when multi- 
plied together give the third. For ex- 
ample, 124835796. Give as many 
solutions as possible. 

3. Last semester my lab partner took 
data and did some calculations during 
my absence. When I got back, he said 
that the solution to the problem had 
reduced to one division problem. He 
had subsituted letters for the numbers 
as a joke. Would you be able to turn 
in the correct answer if the problem 


looked like this? 
SHSGG 


EBP\/GAAGASP 
GHG 


ENG 
EBP 


RPA 
GHG 


SGNS 
SRRP 


SRRP 
SRRP 
4. A man’s age at death was 1/29 
of the year of his birth. How old was 
he in the year 1900, if he was dead by 
1930? 
5. What are five odd figures which, 
when added, equal 14 (no fractions) ? 
6. How long does it take you to get 
the answer to the multiplication: 
1x2x3x4x5x6x7x8x9x0 ? 
7. A man walks between a set of 
outgoing and ingoing streetcar tracks. 
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The cars in both directions run at equal 


intervals. Every 3 minutes he meets a . 


car, and every 6 minutes one passes 
him. What is the interval at which 
they leave the terminal ? 

8. Stop a minute and try to remember 
how to find out quickly whether a num- 
ber is exactly divisible by 3. Now, the 
question is, can the number eleven 
thousand, eleven hundred and eleven be 
so divided ? 

9. There were 10 men in a police 
station, six of them named Jones. Alto- 
gether there were 6 policemen and 4 
burglars. One Jones had arrested a 
Jones, and one Smith a Smith. How- 
ever, this burglar Smith was not arrest- 
ed by his brother. Nobody remembers 
who arrested Kelly, but anyway, only 
a Jones or a Smith could have been re- 
sponsible for that act. What are the 
names of the 6 policemen and the 4 
burglars? 
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Diagrom for Problem 1 
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F4D, '‘SKYRAY’’— only carrier plane to 
hold official world’s speed record 


SHHSSOSHSHSSHSHTHEHOHSSHO SESS EES EO EEO OOOO EEOE 


A3D, “‘SKYWARRIOR’'— largest 
carrier-based bomber 


SSSSHSHSHSOSHESHEHSE SHEHESHESHEHSSSHESHEHEHEFTHTESHSSSSSSESESSHESEHEEOEHEEEE 


Engineers: 
join this 
winning 
team! 


At DOUGLAS you'll be joining a company in which the three top 
executive officers are engineers... you'll be associated with men 


who have designed the key airplanes and missiles on the American 
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SESSSSSHEHSSSHESSHSHSSSSSESHESSHESESTHESEHESEEEE 


SOHSSSSSSSHSSSHSSSHESHEHSHSSSHSESHEHSSESHEESEHHEHESEEEE 


RB-66 — speedy, versatile 
jet bomber 


A4D, “SKYHAWK"'— smallest, lightest 
atom-bomb carrier 


SSHSSHSHSHSHSHHHHSHSEHEESEEESEEEEEHEEEHEEEEHOOEEEEOEEEEOOE OOCCHCHHCHCCEEHEESEEHEEEE 


C-124, “GLOBEMASTER"— world’s 
largest production transport 


SESS EHSESSSSSESSESSSHEHESHEHESESEEESEEEEEEE 


DC-7 “SEVEN SEAS’’— America’s 
finest, fastest airliner 


SOOTHES HEHSHSHOHSSSEHSHHSHSHSHCEHHTEEEHEHEEEE 


SS 


D558-2, ‘SKYROCKET’ ’— first airplane 
to fly twice the speed of sound 


“NIKE’'— supersonic missile selected 
to protect our cities 


SHHSSHSSHSHSSHSSSHSHSSHSHSSHSSHSHSSHSSSSSHSHSHSHSSHSHSSHSSHSSHSSSHSSSSSSSSSASSHEHSSHSSHEHSSSSHSHSSSHHSSESHESSESE 
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Challenging opportunities now 
exist in the following fields: 
Mechanical design 

Structural design 

Power plant installation design 
Weapons delivery 


scene today! Nothing increases an engineer’s ability faster than Aerodynamics 
i , . Thermodynamics 
working with other engineers of top calibre. Electronic computers 


Systems analysis 
Aircraft air conditioning 


Not only is Douglas the largest manufacturer of commercial aircraft Hydraulics 
Stress analysis 
in the world, but it also produces outstanding aircraft and missiles peal ania 
° 


for every branch of the armed services! This diversity, besides 


Electronics 
Mechanical test 
Structural test 


giving you job security, provides unequalled opportunity Flight test 


Process engineering 


for the engineer with an eye to the future. Missiles 


First in Aviation 
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Brochures and employment applications are available at your college placement office. 


For further information relative to employment opportunities 
at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 


DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, Employment Manager...Engineering General Office 
3000 Ocean Park Blvd.... Santa Monica, California 
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Two English gentlemen were stand- 
ing together, waiting for some one to 
come from the powder room. A moment 
later, two women walked out. 

“There’s an odd one,” murmured the 
first, “here comes my wife with my 
mistress.” 

“Jove,” exclaimed the second, “you 
took the words right out of my mouth.” 

Now go back and read the rest of the 
magazine. 

Engineer: “She’s a.nicely reared girl, 
isn’t she?” es 

Physicist : 


“Not bad from the front 
either.” 3 


a 
The Russian school teacher asked a 


‘> pupil who the firstyhumans were. 


TECHNOCRACKS 


Now that there’s the (Guaranteed 
Annual Wage, the fisherman will be 
asking for a guaranteed annual catch. 


The reason for the amber light on 
the trafic signal has finally been re- 


vealed: It gives the Scotchmen a chance 
to start their engines. 


King Arthur: “I 
misbehaving lately.” 
Knight: “In what manor, sir?” 


hear you've beea 


Don’t worry if your grades are low, 
And your rewards are few; 
Remember that the mighty oak 
Was once a nut like you. 


The lawyer had just given his wife 
a beautiful skunk coat for Christmas. 

“T don’t see,’ she mused, “how such 
a nice coat can come from such a foul 
smelling beast.” 

“Well,” replied the lawyer, “I don’t 
ask for thanks, but I do demand a little 
respect.” 

He kissed her in the garden, 

It was a moonlight night, 

She was a marble statue, 

He was a little tight. 


* * * 


She’s this 
the like 
kind at 
of look 
a you 
girl 


We've heard that poultry has gone up 
a nickel, but pigeons continue to drop 
a little. 
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A certain engineering student sent a 
sample of home-made beer to the Chem. 
Dept. to be analyzed. A few days later 
he received a report from the analytical 
chemist. ie 

“Dear Sir: Your horse has diabetes.” 


A kiss is a peculiar proposition. Of 
no us2 to one, yet absolute bliss to two. 
The small boy gets it for nothing, the 
young man has to lie for it, and the 
old man has to pay for it. The baby’s 
right, the lover’s privilege, and the 
hypocrite’s mask. To a young girl, faith; 
to a married woman, hope; and to an 
old maid, charity. 


* * * 


She was only an oculist’s daughter 
. . . Two glasses and she made a spec- 
tacle of herself. 


The new watchman at the observa- 
tory was watching a professor using the 
big telescope. Just then a star fell. 

“Begorra,’ he said to himself, “that 
fella sure is a crack shot.” 

Did you hear the one about the coal 
miner who backed up into the ventilat- 
ing fan? It was a minor detail. 


* * * 


And did you hear the one about the 
butcher who backed into the meat grind- 
er? He got a little behind in his orders. 


* * * 


Girls are like newspapers. They all 
have forms, they always have the last 
word, back numbers are not in demand, 
they have great influence, you can’t be- 
lieve everything they say, they’re thin- 
ner than they used to be, they get along 
by advertising and every man_ should 
have his own and not try to borrow his 
neighbor’s. 


“Adam and Eve, the kid replied. 

“And what nationality were they?” 

“Russian, of course,” said the kid. 

“And how do you know?” asked the 
teacher. 

“Easy,” the kid replied, ‘““They had 
no roof over their heads, no clothes to 
wear, and only one apple between the 
two of them—and called it Paradise!” 


Mal: “It says here that in California 
last year they grew about 2,449,000 
tons of grapes.” 

Hal: “Drink up man, they’re gaining 
on us.” 

“Do you neck?” 

‘“That’s my business.” 

““Ah, at last . 2. a professional.® 


“T shall now illustrate what I have 
on my mind,” said the professor as he 
erased the board. 

Pat: “Well, doctor, how is the lawyer 
today?” 

Doctor: “He’s still lying at death’s 
door.” 

Pat: “Is he now? Well, that just like 
a lawyer, at death’s door and still lying.” 


A meddling old English woman ac- 
cused one of the villagers of having re- 
verted to drink because, “with her own 
eyes,’ she had seen his wheelbarrow 
standing outside the tavern. 

The accused man made no verbal de- 
fense; but the same evening, he placed 
his wheelbarrow outside her door and 
left it there all evening. 


* * * 


Then there was the M.E. who step- 
ped up to the bar very optimistically, and 
two hours later went away very misty 
optically. 

And there was the rather forlorn en- 
gineer who, on seeing a pigeon flying 
overhead, exclaimed: “Go ahead, every- 
one else does!” 
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